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Novembertﬂlgﬁo‘”

Science and technology are p]aying an 1ncreas1ngly 1mportant role 1n the growth

of .our nation. - The abllity of our country to compete effectlve1y and efficient=

1y depends’ not -only upgn highly skilled scientists, engineers and technlclans, k
' ) but upon citizens who h(e knowledgeab]e in sc1ence and technology.., .
’ Education and the schoo15rhave an 1mportant responsibi]ity in 1mpart1ng scten-
tific knowledge, ski1ls and applications to students. Parents, teachers and
sc¢hool administrators must-motivate students to- ach1eve their full individual
‘potential® and to contr1bute as responsible citizens in an 1ncreas1ng1y techni-
cal society \ : . ‘

o e )

There 1s,9howevor, a growlgg body of ev1dence 1nd1cat1ng that, nationally, .

k]

‘student prof1c1enc1es in tife- sciences have eroded over the past two -decades:

95 such, it is important know what the areas of weakness are. If this way, -
rob?ems may be identified and appropriate steps taken to address- emerging

fdef iciences. The Connecticut Assessment of Educational Progress in Science is
an important-vehicle to assist state education officials .in developing policies
and proghams Xo meet’ 1dent1f1ed needs in science. edu%at1on in Connect1cut

The Connect1cut Assessment of Educat1ona1 Prqgress»annua]]y tests a samp}e of
ggectfcut students in grades 4; 8 and 11 in one or more subject areas. Approx-
ely’7 500-§tud ts--2,500 at ‘each grade level--were randomly selected from
265 Connectfcu gq1c schoo]s in 127 school districts to- participate in:the
science’ asSessMent At the same time, over 14,000 students from 33 schoo] o
districts and the 17 vocational- technical schoo]s also vo]unteered to
t part1c1pate 1n th1s assessment for their own purposes. T .

The-Connect1cut Assessment of Educational Progress in Science was des1gned to
1-'survey the séience know]edge, skills, and attitudes of Connect1cut students.

" The assessment instruments were administered to students in'grades 4, 8 and 11,
whether\or not they were taking sc1ence, during schoo] year 1979 80. h Y

This report describes the resu]ts of the second statew1de assessment of the
science performance and attitudes of Connecticut students. It compares this _
performance with the Nat1on, the.Northeast, and various sizes of commuriities and

RN regio ithin the State. 'The report also compares science perfofmance on the
> . 1979-80 a esément with the earlier Connecticut-Assessment in Science performed
in. 1974 75. : . e g S
}
[ ’ i
) o “ ) - o Box 22!9 ® Hartford, Connecticut 06115 "

An Equal Opporlumly %mplo;er
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'j and\attention to th1s project are great]y appreciated. :/

w2;r; o . November, 1980

Connecticut students scoradthqhvr thdn rhﬁlv unLiond] nuunrerpnr 5 In terms of
the average percantage of items answered correctiy ab hoth the fourth- and

~elghth-grade |uV0]a."Elovunth7qrado Connecticut students scpred slightly below

the nation. However, when comparisons. are mace’ with the'.1974-75 Connect |cuit

Sc tence Assessment, Fonnactlcut ‘students! scores dec lined- at all three grade )
levels. Although these results tend to paralYel a national dgcline on similar
National Assessment of Educatidnal Progress itams, the rcpgrt reveals < .
conLInulng and serious problemy 1in spe(lflv SClOHL|f|L areas.

The results and recmunendations contaﬂned in thjs report should assist ‘the state
and 1ocal school districts in planning for curriculum Improvement. . At ‘the state
. level, these results will be used to monftor our progress towards ‘meeting the
State- Board Objectivés for Public Education’ and to~deva10p progrdms of technlra]
assistance to local schoo] distr1cts._ o ,,_,L 3

The assessment Was conductéd by NaLiona] Eva]uat1oh Systems, Inc. fov tne Con-
‘ necticit ‘State Depafrtment of Educations “It Anvolved. the tdop rat10n,of1hamx ’
students, teachérs.and administrators throughout the state. ihéﬁr time,’ effor
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AN
CHAPIER
ENTRODUC T TON
4
Uverviaw
PURPOSE . The 1979 30 schoal year oiarhed the elghith conseout Tve year i

which the State of Connect boat comdus ted The Conned Thoat Assessment of
Pducational Progress (CAEP )L This assessment progeam, as mandated by Uhe
Comnecticut General Assenibly, s a continuing program des bgmed to meiasare
abjectively the adequacy and effvacy of the educat tonal programs of fered
hy the public schools. Ihiby year, stadents in Geades 4, 0, and L] were
Lested T wodence . The guals of Lhe 1979 30 assenanent wer o

‘o o provide uneful and accmate tnformat ton on 1 he gquality of
cducat ton in Connectiont to educators, wchaol admindtrators,

studenta ) parents, and the public at large

e lo colledct data tor comparing student growth in woience to
previous assessaent o information i order to gauge statewiidoe

“""‘*‘%\ progeess and Lo determine future educat tonal palicy

e Lo collect information permitting the comparison of the present
achievement of Conne Llreut students with the achievement of
students nationally

¢ Lo enable school districts to collect intormation and to tmplement
their own assessment practices by making statewide assessment
procedures and tests available,

BACKGROUND.  The CAEP program is ”KMK3H1* after the National Assessment of
Educational Progress (NAEP) in its basiff goals, design, and implementation,
NAEP was founded in 1964 and began testing in 1969. The goal of the
National Assessment program is to provide continuous, systematic reporting
of the knowledge, skills, understanding, and attitudes of American children
and younq adults based on annual national surveys. FEach year one or more
subject areas’are tested. The NAEP testing program generates data on
national achievement levels against which statewide data can be compared.

Y



Shace 1991, Luihes Eloeul statcwlde asscsmiicnts have bagn « oicdue b L

raadiug, cateet guldame, sclem e, mathiamalli. sy, aicci oducallabn, and

vitldenahiipiaauial stuwdiey. Deovause 3 previans 3. lcine asscrsmcnt had

beei cardus fed da 197 0% ils peai "3 zoleine assessmient was of pas Ui adai

tmpar Fance Hul wnly are dvat basval compac izans poassible, ax tn all ¢ 4rp

azzesamenls, bol add i bonal 2tate compar T2en: bt ilising the s esulls fan

the {954 77 assessment an Die made

Phits year, bthe assessnent o oo teic g was caonnhic tod iy Batlanal Tealuat ion
Syxbows, Do o (NEYT of Anherst, Massachusatts winder confiact ta the G
necbioat State Bepa Bmend of FPducatlon (CN0P Y Sdaf Fouf Ladle WES amd Lt
wai hed jotntly o all dspect: of (He assessment pragian,  Additlonal zup
prot bowas piavided iy oa Sodence Advisary Gammitice which canstzlad of edu
catues From aciosy The sfabe Tnvolyvaed Tnowmany aspccts aed devels of soleme
cducat tan,  Matar pogran companent s o baded The deve Lagment of the fest
Dristrumentys, admtalstrat ton of the fests td oa sample of students acsasg
Dhe state in Gvades 3, % and T, analbysis and dnterpactation of the Jdata
obitaioed o the statewbde testbng, wel dissenination of the vesutts of fhe
assessuient o o vonjunc tion with fhie statewide assessment, DE pioos bhied
Pocal disteio bty an oppintynity T bse the state’s custom destaned mater -

. Lo aumess thele owa s hadent s thesduigh The Loval Asoesument pl Tan (e

e fuy

Measuarement LTos U amient o

The qoal of The test development phase of The ansescosent o was to psocdo o

1) custombzed achitevemen! tests compr teed af exenc bae mabched to
Teearndng objectives in ~olencg, amd

) student questionnaives with which to collect informat fon on
individual wtodent and attitugdinal var tables,

THE OBJECTIVES,  The fiest activity of the Solence Advimory Committee, (o

cooperat ton with State Department ot Educat ion and Nat tonal tvalaat jon

Systems statt, was the development of appropriate testimg instruments with

which to measure student achievement o Soience, T order o accomplrohe
this task, 11 was necessary to tdentaity and select goal areas and objec
Lives to be measured by the assessment anstruments,  Dreawing entively toom
NAEP materials, three goal Tareds were tdent it ied whioh were cong tdered ot
high praovity and appropriate to all three tavget geade bevels.  The goal
areas were then farther sybdivided to yield seven objectives, A Tigt of

3 these goals and objectives say be found in Table 1o In this table, goals
are desitgnated by Roman numerals, | while r)i‘y;r‘wtwg.ﬂ are, destgnated by
Arabic numerals,

O
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JECTIVES

5OALS ‘AND

~
- ;e
o .

I. Know the fqﬁdahental facts and’prihtip]es of science.'

r \‘:@ vl

1. Biological science ]
{e
2. Physical sciencé
/ 3. Earth science
II. 4. Apply the fundamental principles of sciefice.

=

—~

P ) -

111 Understand and apply.the processes of science.

.
S g

-~ 5. Ana]jsii of.data
: Tabular data .
Graphic representation (includes models)

6. Observation and inference

7. Identifying and controlling variables

RREE N
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THE TESTS. After the objectives had been defined, test items were
selected to measure the skills specified by the obJect1ves In add1t1on,
each of the three tests were developed according to the following
guidelines. .

a

® The obJect1ves assessed should -focus on basic’ sc1ence
pr1nc1p1es and concepts. .
- o In'no way should the objectives to be, tested attempt to
represent all of the skills and concepts being taught at
“ a/part1cu1an grade level.

¢ :Approx1mate1y 50% of the items on each test should -consist ’ ~

of items used in the 1974-75 CAEP. sc1ence assessment.

s
-

The item poo] consisted of items drawn from NAEP materials and included
items previously administered in the 1974-75 CAEP assessment. Each item
in the pool was reviewed and discussed. With the except1on of. item 45 on
the test for Grade 4, all items were multiple-choice in format. (Item 45
was a fill-in item.) After careful consideration, 45, 65,%and 75 items
were chosenfto be administered at grade 1eve1s 4, 8, and 11, respectively.

In order to make ‘grade- 1eve1 comparisons, some items were selected to
appear on more than one test form. Test instruments for Grades 4 and-8
included ten identical items; fifteen identical items were selected to
appear on the tests for both Grades 8 and 11..  One item was selected for
administration at all three grade levels. The number of test ftems unique
to a test form was, therefore, 35, 41, and 60 for Grades 4, 8, and ll
respectively.

As stated above, some of the items which appeared on the 1974-75 assessment
instruments were selected for inclusion on the 1979-80 test forms. Inclu-
sion of items from the previous CAEP assessment makes year-to-year item
comparisons possible. Of the 45 items selected for the 1979-80 Grade 4
test, 23, or 51%, had been included on the 1974-75 test form. The testing
instrument for the present assessment in Grade 8 included 32, or 49%,
repeated items; 38, or 51%, of the items for the 1979-80 Grade 11 test

form had been 1nc1uded in the 1974 75 assessment

“ ";-ﬁ

THE STUDENT QUESTIONNAIRE. ‘A student questionnaire instrument was
- developed for each grade 1eye1. The purposes of these questionnaires were:

)

\ _
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1)  to identify student characteristics and student
attitudes about science that might bear a relationship
to achievement, and

2)  to provide a general characterization of students that.
might prove useful in subsequent curriculum planning.

Although the final student questionnaire instruments were similar for the
three grade levels, they were not identical. Eighteen itéms appeared on
the student questionnaires for fourth-grade students; 16 questionnaire
items were Selected for the Grade 8 test form; and 29 questionnaire items
were selected for inclusion'on the Grade 11 test form. Questionnaires
were printed at the front of each test booklet and were administered to

"alT participating students.

Test Administration

Tests were administered in October and November 1979 for Grade 8, in
February 1980 for Grade 4, and in April 1980 for Grade 11. Testing
activities involved 115 schools in 69 school districts for Grade 4, 84
schools in 68 districts for Grade 8, anc: 66 schools in 55 districts for
Grade 11. In total, student participation in testing activities numbered
2,513 for Grade 4, 2,612 for Grade 8, and 2,301 for Grade 11. Testing
sessions lasted about 60 minutes. The test administration procedures were
similar to those used by NAEP but did not include paced audiotapes accom-
panying the tests. To limit the burdens placed on school personnel, and
to standardize administration procedures for the assessment, 11 Connecticut
citizens with backgrounds in education were hired and trained by NES staff

to conduct testing in the schools. Y

i3
"

Sampling Design

® PURPOSE. In order to provide information about the achievement performance
of Connecticut students in a cost-effective manner, a sample of students
was tested at each grade level. Students were selected for participation
in the assessment according to a stratified sampling procedure. A more
comprehensive description of the sampling design and procedures may be
found in the [Connecticut Assessment of Educational Progress Science
Technical Report, which-is available from the State Department of
Education.

The sample was designed to be representative of students from schools
included in each of the six Connecticut Educational Regions and the four
sizes of communities defined below. Eligibility for participation was
based on the following NAEP criteria: .

R




(1)

(2)

Students were not tested if they did not speak 'English ’
or if they were handicapped physaca11y, mentally, or
emotionally) in such a way that t ey could not respond
to the test. ‘

r -

Onily fourth-graders born in 1970, eighth-graders
born in"1966, or eleventh-graders born between

October 1, 1962 and September 30, 1963 were %
eligible for tésting.
o ) .
§

STRATIFIC&ITON VARIABLES. Categories of the size of community variable

were defiried as follows:

o

~

i k (
"Big Cities" -< towns whose' population exceeds 100 000
(Br1dgeport Hartferd, New Haven, Stamford, and waterbury)

"Fringe Cities" -- towns which are contiguous

‘with Big Cities and whose population exceeds 10,000

(e.g., East Hartford, Naugatuck, Trumbu]])

‘"Medium Cities! -- towns whose population exceeds

25,000 and which are not Big Cities or Fr1nge C1t1e$

(e.qg., Br1sto1 Manchester, Westport)

.I'{r‘ .

"Sma]]er Places" -- all other towns
(e.g., Bethany, Rocky Hill, Stafford)

1C
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'Figuﬁe 1 below shows the division of the state ihto regions based on the . ‘

-7- . N
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six Connecticut Regional Edueg&jona] Service Centers. Each region is

identified in the key below the map. .

, FIGURE 1 o :
‘“ : . ‘ . . ‘

.~

MAP OF CONNECTICUTA REGIONAL EDUCATIONAL SER\‘IJCE, CENTERS

i

—

Region

Region
Region
Region
"Region
Region
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Regional Educatﬁgnal'Services Concepts (through) Unified »

Effort (RESCUE) . : , ' -
Cooperative Educational Services (CES) : , - . o
Capital Region Educational-Council (CREC) -
Area Cooperative Educational Services (ACES)
Project LEARN (LEARN) - .
Northeast Area Regional Educational Services (NARES)

. . . 4
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,ﬁtth methodo]ogy and outcomes of the assessment may be

SAMPLE COMPOSITION. Table 2 describes the, compos1t1on of the samplé for
each grade' lTevel in terms of region and size of community. The sample is
representative of the actual composition of the popu]ation Appropriate
statistical techniques ensure that the results described in this report
represent best estimates of the "true" achievement ,scores which would have
been obtained had all Connecticut students at the spec1f1ed grade levels
been tested.
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Reporting the Results ' .

s

- Parts II through IV of this report descr1be the maJor outcomes of the
science assessment- in Grades 4, 8, 'and 1l1. For each grade level, achieve- ~

ment results are reported for a]] students on each item, for all” items
matched to each -objective and. goa] area, and for all items on the total
test. Chapters V and VI summarize the results of the student gquestion-
naires. Interpretations and recommendations based on the assessment ,
results are presented in Chapter VIT. These recommendations. should prove
valuable to thqse people--legislators, administrators, c]assroom teachers,
and- 1aypersons concerned w1th providing qua11ty science education.

It shou]d be emphasized that the results included in th1s'report indicate

the average performance ‘of Connect1cut students in Grades 4, 8, and 11.

Nd results for 1nd1r1dua1 schools< or sﬁhool districts are 1nc1uded Onl _

Total asSessment ¢outd serve-that purpose More ‘in- degth information- about
ound in' the 1979-80

Covnect1cut Assessment’ of‘Educat1ona1 Progress Science Techn1ca1 Report

ava11ab1e at the Connect1cut State Departmeﬁt of’Educat1on N
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“Understanding the Results

1

Many of the results presented in this report involve comparisons of scores.

for various purposes. These include comparing 1979-80 Connecticut scores
with scores of previous CAEP and NAEP assessments, comparing scores of
_d1fferent grade levels on repeated items, -and compar1ng scores of var-

» ious reéporting groups within Connect1cut -~ In eactr of these cases, the

wroup is compared to that of another group.

4

Because tif cores were. generated on.the basis of a sample of students, the
score for each group should bé cons1dered an estimate of the true score of
the ogu]at1on~that the sgroup represents (e.g., all fourth-graders or all
eighth-graders in the state). This means that if, for example, the score
for a group is reported as 61%, the true score of the population is likely
to be either that score or very close to it. It would be safe to say that
the true score is probably no more than two percentage po1nts higher or
1ower than the reported score ' .
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o | TABLE 2 .
S | B - .
Number of Participating Studene; in Each Grade Level by Stratum
| * _ -2 , :
/ ) o
Actual Sample Size
- Reporting Category N ' -
o Grade 4 | Grade 8 *| Grade 11'
. | TotaL T 2513 o212 | 2301
REGION ‘ |
RESCUE gl 266 298 238
s ' - 522 586 490
| CREC ‘ . 728 660 " 685
X ACES o ” .547 593 \ -510
B T 267 S0 | T 250
=] NARES - 187 1172 128
' . ;' o 1 L Ng ‘ ) o T
, 'gdga OF COMMUNITY - | . J , g
ﬁ Big Cities 1 30 - 395 o 304
Fringe Cities 642 658 592
 Medjum Cities ‘ 584 632 647
ER Smaller Places, 937 927 758
* T ’ ' L
3 ,
g
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! L0




’{\ } . ‘ _.‘ n,;q}\- o o

o v : ) e

" While there are many tables and, graphs in this report,:the nagrative

accompanying the tables highlights tbk/more interesting findings of the
2 assessmehﬁ. Particular attention 'should be'paid td the narrative, since

it focuses on the most outstanding differénces_betwéen groups-. :
. ) % : .
In the interest of minimizing the importance of small differences between
groyps; the narrative will generally de€cribe scores that vary by two per-
cefitagé points or less as "about the samé." Such small differences are
not.1ikely to be educationally meaningful. oy

Obﬁjkved differences betwegn groups do not indicate cause-effect relation-
sﬁf%é.' Such relationships cannot be proved by the assessment data. While
“here may be a relationship between achievement and a given variable
(®.g., sex of the student), the data Qi\not indicate the reason or cause

or the relationship. s

. The Local Option

R
v

- /™ The Local Option phase of the assessyé%taallowed'participating districts,
{ to examine in detail the achievement’ of their own“students in a single
class or throughout the district by contracting directly with NES. Results
perfittted 1ocal districts to (1) examine students® classes, schools, and
districts as a who]e;\TQ) examine special groups (e.g., male-female) uti-
lizing precoding procedures provided by NES-and (3) compare local achieve-
ment results with results gathered in this year's statewijde testing, the
1974-75 "assessment results, and natigh
school. systems participated in the Local Option.at one or more grade -

‘1eve?$.# Under this option, an additional 14,000 students were tested.

Services provided by NES to thdsefdistricts participating in the Ldcal
Option were: training of test coordinators, delivery of test bogklets,
editing and scoring of tests, data-.analysis,. computerized reslilts reports,
and ‘assistance with interpretation of results.r Individual district results
were supplied to each participating district on a confidential basis. No
district, school, or student results from the Local Option were reported
to the State Department of Education. :

¥
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al results. Thirty-three,Connecticut

B L TR,
e TN



.

LI . T ell-

5]

CHAPTER 11

. 1979-80 ACHIEVEMENT RESULTS
/7" « . .
N N : o '
IHtrdduct?Oﬁf L . o,

v * -, . . ¥

To destribé,thé.aqhiévement of Connecticut students in science, the
assessment ‘results include performance scores on each test item, objective,
and goal.area. Since the results are based on a representative sample,

the achievement scores represent only best estimates of how well all.
Connecticut students would have scored. Statistical techniques indicate
that these estimates are probably within two percentage points of the.
“true" scores of the populatien. Small differences between scores should
not be pveremphasized., : ‘

Comparisons of total test and goa1\area scores for the three grade levels

.shoutld not be made except where noted in this report.. It is possible, for:

example, that fourth-graders may have obtained a score indicating a higher
percentage correct for the items administered at that grade level than
eleventh-graders obtained on the items administered in Grade 11. However,

{

this would not mean that fourth-graders outperformed the e]even%hfgﬁaders.':

Comparisonsg among grade levels on total test results should not -be made
for the following, reasons. ' ‘

‘ L 3 ‘ . « .
/. (1) The number of items administered at each grade level was
different. Forty-five items were administered at Grade 4,
65 items administered for Grade 8, and 75 items administered °
to students in Grade 11. ’
(2) The set of items administered at each -grade level was not
“identical.. Although some items were repeated between grades,
more than 60% of the items on each of the tests were unique
,/ to that specific grade level. Comparisons of achievement on
repeated items are discussed later in this chapter.

(3) The level of difficulty of the items increased from Grade 4
to Grade 8 to-Grade 11. B —
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Achievement on the Total Tedt \

Students in Grade 4 answered correct?@ an average of 61.3%, or 27.6, of
the 45 test items on the test. In Grade 8, students answered correctly an
average of 62.2%;, or 40.4, of the 65 items on the test. Students in

Grade 11 answered-an average of 55.2%, or 41.4, of the 75 test items for
Grade 11 correctly. Figure 2 presents student ach1evement on total test -
and goal areas for students in Grades 4, 8, and 11.

Achievement on Goal Areas and Objectives.

i

OVERVIEW. The test items for each grade level werelwatched to one of the
seven objectives listed in Table 1; each objective was grouped with other.
objectives to define a broader goal area.- It is therefore possible to -
examine not only results for individual items, but also results of all "~

' items matched to a particular objective: (for Grades 8 and 11) and for all
items matched to a particular goal area. Results for Grade 4 are reported
for goal areas only, because some frade 4 objectives contained only one or
two items. The re11ab11rty of objective resu]ts calculated for such a
sma]] number of items is quest1onab1e

ACHIEVEMENT IN GRADE 4. Of the 45 test items for Grade 4, Goals I, II,
.and. IIT included 10, 20," and-15 items, respectively. Students' performance
~ranged between 52. 0% correct for Goal II (Apply the fundamental principles
of science) to 69.0% correct for Goal I (Know the fundamental facts and
principles of science). Students answered correctly an average of 68.7%

of the items for Goal III (Understand and apply the processes of science).

ACHIEVEMENT IN GRADE 8. For Grade 8, the number of items matched to Goals
I, II, and III, was 22, 22, and 21, respectively. The average percentage

of items answered correct]y ranged from 56.9% for Goal Il (Apply the fun-
damental principles gg science) to 67.4% for Goal III (Understand and apply
the processes of sciéfce). Stydents answered correctly 62.5% of the items
matched to Goal I (Know the fundamental facts and principles of science).

Figure 3 shows student achievement on objectives for Grade 8. Of the 22
items included in Goal I, 11 items, 4 items, and 7 items were matched to
Objectives 1, 2, and 3, respect1ve1y Student performance on the objeg-
tives for Goa] I ranged from 43.9% for Objective 2 (Know the fundamental
facts and principles of physical science) to 69.2% for Objective 1 (Know
the fundamenta] facts and principles of biological science).

a
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FIGURE 2

Achievement on Total Test and Goal Areas by Grade Level
¥
Total Test : X y 61.3 Y
GOAL ' .\
1 Know the Fundamental Facts § E \ N
and Principles of Science x\\\\\\\\\\\\\‘\\\ \\\\\ 69.0
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FIGURE 3

Achievement on Objectives-for Grade 8

Total Test

OBJECTIVE \

GOAL

1. Know the Fundamental Facts and
Principles of Biological Science

R e

2. -Know the Fundamentai Facts and
Principles of Physical Science

3. Know the Fundamental Facts and
* Principles of Earth Science

I—GOAVL I ‘I

4. Apply the Fundamental Principles -

of Science

Lot

e '-t‘.'%““::.:: -Ws.-:&??;:&:ﬁ"@
2 RN
o oS

e

56.9

62.2

63.0

69.2

GOAL 11l

5. Understand and Apply the
Processes of Analysis of Data,
and the Tabular and Graphic
Representation of Data

6. Understand and Apply the
Processes of Observation and
Inference

7. Understand and Apply the
Processes of Identifying and
Controlling Variables
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A
Since only Objective 4 was matched to Goal II, the objectiverscore obtained
by students is identical to the goal area score. Again, students answered
correctly an average of 56.9% of the items correctly for Objective 4 in
Goal II. T ;
For the 21 items matched to Goal III, 6 items were included in Qbjective
.5, 10 items matched to Objective 6, and 5 items included in Objective 7.
Objectives scores ranged from 62.3% for Objective 6 (Understand and apply
the processes of observation -and inference) to 78.1% for Objective 5
(Understand and apply the processes of analysis of data, and the tabular
and graphic representation of data). ‘

-

ACHIEVEMENT IN GRADE 14:% Of the 75 items included on. the test for Grade

11, 27 items were matched to Goal I, 30 items matched to Goal 11, and 18

items matched to Gqal III. Student achievement on goal areas.ranged from
49.4% for Goal II (Apply the fundamental principles of science) to 64.4%

for Goal IIT (Understand and apply the processes of science) (see

Figure 2). Students answered an average of 55.5% of the items correctly

for Goal I (Know the fundamental facts and principles of science). '

Figure 4 illustrates student objective achievement for Grade 11. Of the
27 items included in Goal I, 10 items, 11 items, and 6 items were matched
to Objectives 1, 2, and 3, respectively. Achievement scores for these
objectives ranged from 46.2% (Objective 3) to 69.6% (Objective 1).

As in Grade 8, the only objective included in Goal II for the Grade 11
test was Objective 4. On the average, students answered 49.4% of the
items correctly for this objective/goal.

Objectivgé 5, 6, and 7 were matched to Goal III and cohsisfed of 11 items,
4 items, and 3 items, respectively. Objective achievement scores ranged
from 42.4% (Objective 6) to 72.5% (Objective 5).
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' Achievement on Objectives for Grade 11
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4. .Apply the Fundamental Principles
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Achievement on Items Across Age Groups

For comparison purposes, a number of items were selected for each test
that were administered at more than one .grade level. .Ten identical items
appeared on the tests for fourth- and eighth-graders; fifteen items were

included on both the eighth- and eleventh-grade tests. One of these items

was repeated for all three grade Tevels.

Table 3 shows the percentage of students answering correctly each of the
items repeated across grade levels. For the 10 items common to Grades 4
.and 8, students answered correctly an average of 52.5% of the items in
‘Grade 4 and 74.2% of the items in Grade 8. For every item included on the
two test instruments, student performance increased significantly (by at .
least five percentage points) at the ‘Grade 8 level. Increase in student
performance ranged from 5.3 to 41.3 percentage points which resulted in an
average increase from Grade 4 to Grade 8 of 21.7 percentage points.

For the 15 items common %o the tests for Grade 8 and Grade 11, the average
student gain from Grade 8 to Grade 11 was 10.2 percentage points. Eighth-
graders answered correctly 62.5% of these items whereas eleventh-graders
answered correctly 72.7% of these items. A1l but three items (Items 3,
38, 57) showed a significant increase in achievement (a gain of at least

five percentage points) from Grade 8 to Grade 11.

Item 38 was the item administered at all three grade levels which required
students to predict the weight of a solution made up of one kiFogram of
salt and twenty kilograms of water. The percentage of students answering
this item correctly was 50.8%, 56.1%, and 49.0% for Grades 4, 8, and 11,
respectively. Students in Grade 8 outperformed students in both Grades 4
and 11 on this item. The older students were more likely to select the
response which stated that the weight of the resultant mixture was
unpredictable. - ’

o

e
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" TABLE 3 B /

Comparison of Achievement Across Grade Levels on Common Items by Goaf Area

1979-80 CAEP o Percentage of Students Answering Correctly ;
Item Number ' : ' —
Grade 4 Grade 8 . Grade 11
- Goal 1
1 68.7 80.2
2 69.6 - 78.3
3 804} o C o 82.6t
4 -~ 89.6 ‘ 95.3
8" . 59.9 1 76.7
9 71.5 - 84.6
11 85.1 ’ 90.7 ‘
20 31.6 44,1
Goal 2 _
. 14 32.2 73.5
724 47.7 71.1 «
31 9.9 + 49,6
36 ‘ J 70.2 79.2
37 59.4 74.5
38 50.8 56.1 .. 49.0
39 26.5 40.5
41 64.3 88.1 - :
- Goal 3
28 53.8 71.2
29 ' 44,2 77 .4 _
35 25.0 o 48.7
49 g : 58.2 , 74.4
51 52.3 , 70.9
56 , 72.2 : 86.3
57 : 93.6 _ 94,3
58 90.1 95.5
Average score for
10 items common
to Grades 4 & 8 52.5 74,2
Average score for
15 items common .
to Grades 8 & 11 62.5 72.7

t indicates a non-significant difference between scores of Grade 8 and Grade 11 stddents




CHAPTER III

COMPARING CONNECTICUT WITH THE NATION
AND THE NORTHEAST REGION

Introduction

-

In order to put into perspective the achievement of Connecticut students,
their scores were compared to the scores of students in the nation and the
Northeast. These students had been tested as part of the Natiqpal Assess-
ment of Educational Progress (NAEP), which .assessed student p¥wFormance in
science in 1969-70, 1972-73, and 1976-77. A1l items included in this year's
assessment were selected from the pool of items available from NAEP. Com-
parisons were made for individual items and for sets of items grouped by
objectives, by goal area, and by total test at each grade level.

y

Interpretation of Results

Y

Certain differences existed between the Connecticut and NAEP assessments
that bear on the interpretation of results. First, no paced audiotapes
were used for test administration in Connecticut; NAEP uses paced audio-
tapes for test directions and for every item. <

Secondly, NAEP tests students at each age level regardless of the grade
in which they are enrolled,.while Connecticut tested 9-, 13-, and
17-year-olds enrolled only in Grades 4, 8, and 11, respectively. Thus,
even though most 9-year-olds are in the fourth grade, some are in the

“third or fifth grades, and there are.similar relationships between

13-year-olds and eighth-graders, and 17-year-olds and eleventh-graders.
This discrepancy between the Connecticut and NAEP sampling methodology
exists at all three age/grade levels, and—presents a potential problem for
any comparative analysis. In order to obviate this problem, NAEP recently
began to report achievement results for students of the proper age within
each grade level. These so-called "modal" data insure that comparisons
are being performed between, for example, 9-year-old fourth-graders in
Connecticut and 9-year-old fourth-graders in the nation. The comparisons
reported below use the NAEP modal data wherever possible.. However, for
items from the two earlier NAEP science assessments, only age data are
available for comparative purposes. :

8
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The third interpretation issue which should be considered involves the
passage of time between the NAEP and CAEP assessments. As reported above,
NAEP science assessments have occurred in 1969-70, 1972-73, and 1976-77.
We are thus comparing 1979-80 statewide data to nationwide data which are
from three to ten years old. This would not be an issue if scores were

expected to remain constant from year to year. However, NAEP has reported

a consistent decline in scores for those science items that have been
administered in each assessment.” This decline in scores has been most
substantial at the higher grade levels. Thus, it is Tikely that the NAEP
scores, used for comparison purposes in this report are higher than scores
- which“would have been obtained had NAEP performed a concurrent assessment
in 1979-80. Thus, Connecticut has been placed in a comparative disadvan-
tage due to the passage of time. The NAEP results used for comparison
purposes in this report were in all cases the most recent data available
. for each item.

~Summary of Results

Comparisons of statewide to nationwide results were performed at the item,
objective, goal, and total test levels. Discussion in this report will
focus upon the goal and total test levels. Item and objective
comparisions may be found in the Connecticut Assessment of Educational
Progress Science Technical Report. In addition, scores for the nation on
each item are reported in Appendix A of this report. . :

COMPARISONS WITH THE NATION. A]théugh each of the items on the CAEP tests
were administered by NAEP, the group of items which constitute 'a test or a
goal were not administered nationally at any one time to any one group of

students. Therefore, tRere are no NAEP group statistics which permit sta-
tistical tests to be performed comparing Connecticut with NAEP performance

at the goal or total test level. However, average performance of the two
groups may still be compared. Figures 5, 6, and 7 illustrate average per-
formance of Connecticut fourth-, eighth-, and eleventh-graders on total
test and goal areas as compared to. the nation. - '

Connecticut, fourth-graders outqured their national counterparts by 1.7
percentage points in terms of the average percentage of all test items

answered correctly. Performance by Connecticut fourth-grade students was
better than the nation for 16, or 36%, of the test items, about the same .

as the nation for 23, or 51%, of the items, and below the nation for 6,
or 13%, of the items.  In addition, average goal score% for Connecticut -
fourth-graders were greater than those obtained by students nationwide by
from 0.2 to 2.3 percentage points. ‘ : ‘

<
¢
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Average achievement by eighth-graders in Connecticut was about the same

as the nation on total test and gdal areas. Students in Connecticut
answeredwafrrectly an avera?e of 62.2% of the {tems while students nation-
wide answ®ed 61.9% of the {tems correctly. This small difference in*
total test achievement is maintained in the goal area comparisons. On the
three goal areas, CLonnecticut students scored from 0.7 percentage points
below to 1.2 percentage points above students in the nation. Connecticut
eighth-graders outperformed the nation on 20, or 31%, of the 65 test
items, performed about the same as the nation on 31, or 48%, of the items,
and below the natjon on 14, or 22%, of the items. * '

Average achievement on the 75 test items administered to Connecticut ele-
venth-graders was about the same as the achievement for the national sample
on these items. Connecticut students were able to answer correctly an
average of 55.2% of the test items as compared to 56.8% answered correctly
by students nationwide. In all, average student scores in Grade 11 were
above the nation for 14, or 19%, of the items, about the same as the
nation for 35, or 47%, of the items, and below the nation for.26, or 35%, ,
of the items. .However, performanée of students in Grade 11 on Goal I was
below the average achievement of the nation's 17-year-olds for this goal
area by 3.1 percentage points. Scores for eleventh-graders on Goals II

and IIIT averaged within 2 percentage points of the national scores.

COMPARISONS WITH THE NORTHEAST. In the Northeast region, NAEP includes
Maine, New Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island,
New York, New Jersey, Washington D.C., Pennsylvania, and Maryland. For

Connecticut students in Grade 4, the average achievement on the total test

was about the same as the achievement scores of their counterparts in the
Northeast region (see Figure 5). . The average score obtained by Connecticut
students was 3.1 percentage points below the score for Northeast students
on Goal I. On Goals II and III, scores for the two groups were about the:
same. ‘ . '

Performance by Connecticut students in Grade 8 was 2.1 percentage points
below the performance of students in the Northeast on the total test.
Figure 6 shows that this lower average achievement score for Connecticut ,
students is due mostly to.-the Tower average goal score obtained by Connec-
ticut eighth-graders in Goal I. Students in Grade 8 performed about the
same as their Northeast counterparts on Goals II and III.

~ .
As in Grade 8, Connecticut students in Grade 11 were outscored by their
counterparts in the Northeast (see Figure 7). Students in Connecticut
scored an average of 4.1 percentage points below 17-year-olds in the
Northeast. Scores obtained by students in Grade 11 were lower than the
Northeast for Goals I and II, by 5.8 and 3.8 percentage points, respec-
tively. Connecticut students scored at about the same level as students
in the Northeast for Goal III.

¥
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FIGURE &
~ Comparing Connecticut, the Natlon,&und the Northeast by Total Test and Goal Areas
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FIQURE 6

Comparing Connaaticut, tha Nation, and the N‘orthomt by Tatal Test and Qoal Areas

Total Tast
{ 65 itama )

Know the Fundamantal Facts
and Principles of Science

{22 items )

Apply the Fundamental
Principles of Science

{22 items )

Understand and Apply
the Processes of Science

(‘ 21 items )

O
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Total Teat
’ ‘ {76 items )

v

Know the Fundamental Facts
and Principles of Science

{27 items )

Apply the Fundamental
Principles of Science

{30 items }

Understand and Apply
the Processes of Science

(18 items )

)
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CHAPTER TV

COMPARISONS OF THE 1979-80 ACHIEVEMENT RESULTS
WITH THE 1974-7% RESULTS
N
[ntroduction

Because Connecticut had conducted a science assessment in 1974-75, year-to-
year achievement comparisons are passible for items administered in both
assessments. Approximately 50% of the items for the 1979-80 administration
were selected from .thagprevious assessment. This resulted in the selection
of 23 items for Gradeasﬁ 32 items for Grade 8, and 38 items for Grade 11
from the 1974-75 assessment. :

. The results described here are for those items repeated for both the CAEP

1974-75- and CAEP 1979-80 science assessments. The narrative below will

focus on goal and total test achievement comparisons. ' The item summary

- tables in Appendix A of this report contain item achievement data for both
assessment years. , ‘

Interprefive Issues

As indicated”in the previous chapter, results for CAEP 1979-80 are reported
in terms of grade modal data. The previous CAEP science assessment col-
lected and reported data following the NAEP model of testing students by
age regardless of grade. This difference in testing methodology may have
affected the following results. As described in the previous chapter,
scores obtained in successive assessments conducted by NAEP have declined
from the 1969-70 to the 1976-77 administrations, this decline being most
substantial at the 17-year-old level. It is possible that the lower per-
formance scores obtained in the CAEP 1979-80 administration as compared to
CAEP 1974-75 may be partially attributed to a general trend reflected in
the NAEP assessments. This issue was discussed previously in the
introduction to Chapter III. Small differences between the item scores
for comparison groups are not likely to be educationally meaningful.

)
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Achievemant Compar isons

Achiavement scores for total test and goal areas computed for those |tems
administarad {n both tha 1974-7% and 1979-80 CAEP assassments may ba found
In Figures 8, 9, and 10, As indlcated in these figuras, average perfor-
mance scoras at each grade level have declined rrom the previous assessment
by 3.3 to 4.9 percentage points,

Of the 23 items common to the Grade 4 tasts in CAEP 1979-80 and CAEP
1974-75, students participating In the 1974-75 assassment answaread
©ocorrectly an average of 71.4%X of the {tems. In the CAEP 1979-80

\ administration, students correctly answered an average of 68.1% of these
items. The greatest decline in scoras occurred for Goal 111 (Understand
and .apply the processes of science). For the 10 |tems repeated in this
goal area, students in the 1974-75 CAEP assessment outperformed students
in 1979-80 CAEP by an average of 5.9 percentage points. (Item scores from
both assessment years appear in Appendix A of this report.)

For Grade 8, students in the CAEP 1974-75 administration outperformed stu-

. dents in the present assessment by 4.2 percentage points. Students in CAEP
1974-75 answered correctly an average of 61.9% of the items compared to
57.7% answered correctly by students in CAEP 1979-80. This decline is
most evident in the achievement scores obtained by students this year on
Goal Il. Students' scores in this goal area declined by an average of 5.9
percentage points from the previous assessment (57.3% versus 51.4%). At
the objective level, a significant decline in scores occurred between the
two assessment years for Objective 3 (Know the fundamental facts and prin-
ciples of earth science). For the three repeated items in this objective,
students in CAEP 1979-80 scored an average of 5.3 percentage points lower
than students in CAEP 1974-75 (see Appendix A).

For Grade 11, the average decline in scores from CAEP 1974-75 to CAEP
1979-80 was 4.9 percentage points. On the average, Students in the 1974-75
administration answered correctly 55 9% of the 38 repeated items while
students participating in this year's assessment answered correct]y 51.0%
of these items. .

The greatest decline in scores for Grade 11 occurred in Goal I. Goal I
scores for students this year averaged 5.5 percentage points below the -
goal scores obtained by students in the previous assessment. Decline in
objective scores for this goal area ranged from 5 percentage points
(Objective 2) to 10.2 percentage points (Objective 3) below the previous
assessment's objective scores.

Students in CAEP 1979-80 also scored below their 1974275 counterparts
for Goal II by an average of 5.3 percentage points. By comparison, Goal
ITII scores for repeated items in the two assessment years were about the
same. The average score for Goal III in 1979-80 was only ‘1.7 percentage
points below that of the 1974-75 participants (see Appendix A).

-y
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LHABTER V

COMPARING TOTAL TE%) ACHTEVEMENTD HY SEZE OF COMMUNTLY
AND HEGTON OF fHE STATE

Intraduction
e} o

{

The purpose of this section ts Lo describeg and compare the achievesent of
sglecled groups of students within Connecticuyt, the selected yroups are
defined on the basts of the two stratification vartables discussed in
Chapter |:  size of community and region of Lhe state. Achievement 1s
defined as performance on the total tast; that 15, the average perient age
of 41l trtems on the test answered torrectly, o
The avarage for each ﬁlza~h(munnnun$ty group 14 compared to the statowide
average for all students at the appropriate grade lavel, Asterisks
indfcate those differences in scores that are stattstically stgnificant,
However, statistical significance 1s not to he eaquated with educational
meaningfulnass. Small differances batwean groups may ba statistically
significant in one case and not in another due to a variaty of factors,
such as dTfrering sample stzes. Howaver, even whare statistically
sfgnificant, diffarences may he too small to be educattonally meaningful.
What 15 educationally meaningful depands on fudgments about the practical

implications of qgiven'differences tn scores.

Further, observed differences do not indicate cause-offect relationships.
The differences observed roveal only a relationship between a given factor
and achfevement, not that the factord causes d1fferences In achievement,

R e

*

Summary of Results for Stratification Variables

SIZE OF COMMUNITY., Figure 11 displays the results by size of community,
Scores of students in Smaller Places for all grades and students in Fringe
Cities for Grades 4 and 8 exceeded the statewide average by 2 to 4 per-
centage points. In accordance with the findings of previous assessments,
performance of students who reside in "Big Cities" was substantially lower
than that of students statewide. This difference was most pronounced at
the fourth-grade level, where Big-City residents scorkd 15 percentage

*
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points below the statewide average. The difference was still substantial
at the higher grade levels, where Big City students scored about 13 and 9
percentage points below the statewide-average for Grades 8 and 11,
respectively., »

REGION OF THE STATE. Figure 12 displays“the results by region of the

state. In order to make fair comparisons among the scores for the six
regions of the state, the scores of students who Tlive in big cities were
not included when computing regional averages. Because there are no big
cities in three of the regions, and because the scores of Big-City stu-
dents tend to differ from those of other students, it was felt that in this
assessment (as in previous Connecticut assessments) comparisons among the
regions should be made for non-Big-City students only. Figure 12 shows the
average scores for non-Big-City students in each region, as well as the
average score for all non-Big-City students-and for all students. At all
grade levels, average total test scores for the non-Big-City students in
each of the regions tended to be quite close.
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FIGURE 11

Achievement on Total Test by Size of Community
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* Represents statistically significant difference between size of community and statewide average.
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FIGURE 12

Achievement on Total Test by Region Excluding Big City Students
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NOTES: (11‘) Summary results are shown in two ways- first for all students and then for all
students except those who reside in Big Cities. (2) Results by region do not include Big Cities
because the scores of Big-City students tend to differ from those of students in their respective
regions, according to.information from previous assessments in Connecticut.
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CHAPTER VI
HIGHLIGHTS OF THE STUDENT QUESTIONNAIRE

Introduction : ' -

There are two ways in which student questionnaire results may be used.
First, students can be grouped on the basis of their questionnaire
responses, and the test achievement of the resulting "reporting groups"
may then be compared (i.e., an "achievement analysis"). Second, an
examination of the responses may, in itself, provide a po]icy-re]evant
characterization of students and student att1tudes regarding 'science
education throughout Connecticut (j.e., a "survey analysis"). In the
first part of this chapter, those student questionnaire variables which .
were found to bear a relationship to achievement are discussed. For each,
of these variables, both achievement and survey data are presented. In.
the next part of the chapter, additional student questionnaire variables
are discussed in terms of survey data only. Complete questionnaire data
may be found in the Connecticut Assessment of Educat1ona1 Progress Science
Techn1ca1 Report. )

e

Summary of Results for Student Questionnaire Reporting Variables

The average percentage of test items answered correctly was computed for

© each student group. In each ‘case, the average total test score for the

- group is compared to the average score for all students at that grade
1eve1 within Connecticut.

Table 4 presents the average performance for each of the selected reporting
groups. The narrative in this section will focus on those differences
which were statistically significant. On the accompanying table, these
statistically significant differences are indicated by asterisks. The
cautionary statements, presented in the previous chapter regarding statis-
tical significance, ~educational meaningfulness, and cause-effect relation-
ships, apply to these findings as well. .

PN
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TABLE 4
Achievement by Student QUestionnaire Reporting Groups
' ¥
- : ’ Average Percentage of Items
Reporting Group ' N on the Total Test Answered Correctly
Grade 4 Grade 8 Grade 11
ALL STUDENTS STATEWIDE . - 61 62 55
1. Are you a : ‘ )
“boy? ‘ 63 * 65 * 60 *
‘girl? ’ o 60 * \ 60 * 51 *
2. How do you fee] about science compared
] to the other th1ngs you study in schoo]?
Sc1enceﬁ7§ my least favorite. 55 * 53 * 45 *
Science’ is not one-of my, favorites. _ [ .60 * . } ... <6l wuioh 52 *
Science is one of my favorites. 64 * T 64 * 61 *
Science is my favorite. 58 * 63 67 *
3. Do you think science will make life
better for you and your family?
Yes 62 * -- --
No 58 * -- --
4. How valuable do yoy feel the study he .
of science and technology is to society?
Useless -- _ 50 * 41 *
Not very va]uab]e -- 51 * 44 *
Valuable -- N 60 * 52 *
Very valuable -- 67 * 59 *

* represents statistica]]y‘éignificant difference between group and statewide average

NOTE: Questionnaire items have been renumbered for this table. These item numbers DO ¢
NOT correspond with the original item numbers. '

M
N
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TABLE 4 (continued)

Achievement by Student Questionnaire Reporting Groupé ;

Y N
4

Avérage' Percentage of ‘Items
Reporting Group on the Total Test Answered Correctly
Grade 4 -'}Grade Siﬁi _ :Gnade‘}ln
ALL STUDENTS STATEWIDE 61 62, IQSS'
How valuable do you feel your science - n
courses will be to you after you have LI
finished high school? o
dseless - - , 4%’*
Not very valuable - - 50 *
Valuable - - 58 *°
Very valuable -- - 64 *
When was the last time you had a science i
course? BEEEEN
Two years ago or longer - - :40 *
Last year - -- : 48, *.
[ am taking one.or more this year. - - ﬁ61 *
¢ '.’ ./
Class discussions of science topics. e
I 1ike class discussions of SC1ence L E .
topics very much. : 61 65 60 * -
Class discussions of science topics . ’ . ) N
are okay. 62 * 61 "* 55 &
I do not 1ike class discussions of , . Cy .
science topics. 57 * 57 * 48 *
Actually doing laboratory experiments. ; _ S
I 1ike to do experiments very much. 62 * 63,*", ; 257 *
Doing. experiments is okay. o B85 %, . 58 * -« - B3 *
I do not 1ike to do experiments.. . 57 _‘351 * .48 *

3
4 '

* represents statistically signifitqnf“djfféqenée‘betwéén9gnoup7and statewide average




' o 37 -

TABLE 4 (continued)

Achievement by Student Questionnaire Reporting Groups

s
7 S
Average Percentage of Items
Reporting Group on the Total Test Answered Correctly
¢ A, Grade 4 . Grade 8 Grade 11
ALL STUDENTS STATEWIDE . 61 62 55
9. How many times EACH WEEK do you study
science?
Never ‘ 54 * - -
Once a week y 59 * . - -
Twice a week o 64 * - -
Three times a week : 65 * -- -
iour times a week ' 62 -- --
0] A1
10. In your science class, how much of
the time do you actually spend on
activities such as working with plants
and animals, using chemicals, or X
performing experiments?
Never or hafd]y ever ‘ - 56 * -
Once or twice a month : -- 62. -
Once or twice a week : - 64 * -
Just about every day L =—— 63 --
11. In your science classes, how much of the
time do you actually spend on activities
such as gathering data, conducting
experiments, or using science equipment?
Never or hardly ever - - -- 46 *
Once or twice a month : -- . == 54 *
Once or twice a week - ) -- 59 *
Just about every day . ! - -- 54

* represents statistically significant difference between group and statewide average

y

-

o
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TABLE 4 (continued)
A;hievement by Student Questionnaire Reporting Groups

h

ams

- : Average Percentage of Items

Reporting Group on the Total Test Answered Correctly
Grade 4 Gﬁ%de 8 Grade 11
= — _
ALL STUDENTS STATEWIDE 61 ?Bzf 55

]

12. Do you haQe a hobby at home connected

with any of the things you study in ;.é
science? ' il
Yes 62 64 * 59 *
No | 61 6l * 54 *
13. How much do you enjoy watching a show
‘ about science on television or visiting
a science museum?
I like these very much. 63 * 67T 63 *
I think these are okay. 61 GeoBl o * 54 *
I don't like these. . ” - B2 * # 58 * 48 *
| ¢ |
) . : . ’3':‘.
= P

* represenfs étatistica]]y“giggjficant difference'between grd@p'éhd statewide average

#

e ': _
) o /’/ | o
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Summary of Results for Additional Reporting Variables

1.

SEX OF STUDENT. At all grade levels, males outperformed females.

However, this difference was more pronounced at the upper grade
levels, ranging from approxigﬂte1y.3 percentage points at Grade 4 to 5
percentage points at Grade 8 to 9 percentage points at Grade 11.

In Grades 4 and 8, 46% of the students in the sample were male, while

54% were female. In Grade 11, 48% of the students were male and 52%
female. , ‘ 5. ‘

ATTITUDE TOWARD SCIENCE. At the eleventh-grade level, students who

indicated that science was their "least favorite" subject scored about

10 percentage points below the statewide average, while those who said P
it was their "favorite" subject outscored the statewide average by 12 T
percentage points. The same relationship was found at the eighth-

grade level although the differences between groups were smaller. 1In

Grade 4, students who claimed that science was their "favorite" subject
scored 3 percentage points below the statewide average, while fourth-

graders who said that science was "one of their favorite" subjects

scored 3 percentage points above the statewide average.

Students' reported attitude toward science was generally more favorable
at the’ Tower grade levels. About 70% of the fourth-graders, 60% of the
eighth-graders, and 45% of the eleventh-graders reported that science
was either "one of their favorite" subjects or their "favorite"
subject. ' :

VALUATION OF SCIENCE.

3. Value to family life: Students in Grade 4 who indicated that they

felt science would make life better for themselves and their fami-
lies scored an average of 4 percentage points higher than students
who did not believe this to be true. Only 12% of the fourth-
graders responded negatively to this item.

A

4. Value to society: Students in Grades 8 and 11 were asked a similar
question regarding the study of science and its value to society.
In general, achievement scores at both grade levels were higher
when valuation of science was more positive. The average scores
bf students who considered the study of science to be "very valu-
able" exceeded the statewide average by 4 to 5 percentage points.
Achievement scores for all other categories of response were below
the statewide average by from 2 to 3 percentage points (for stu-
dents who said the study of science was "valuable") to as much as
12 to 14 percentage points (for students who said the study of
science was "useless"). ‘

'8N
(>
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Fewer than 10% of the students in the eighth and eleventh grades
indicated that they felt the study of science to be "not very
valuable" or "useless." Of the remaiping students about 41% and
53% of the students in Grades 8 and lg, respectively, chose the
"very valuable" response to this question.

5. Value to student: Generally, achievemént scores were higher
~ when student perceptions of the value of science courses taken

.in school were more positive. Performance of students in Grade 11
who felt that science courses taken in school would be "very
valuable" after graduation exceeded the statewide average by 9
percentage points, while the average score of students who saw
these courses as "useless" was below the statewide score by
approximately the same amount.

" R T

Although only 7% of the students considered their science courses
to be "useless," about as many students considered these ‘courses
to be "not very valuable" (36%) as considered the courses to be
"valuable" (39%). The percentage of students choosing the "very
valuable" response was 18%. :

6. Most recent’ enrollment in a science course.' Students who reported
that they were presently taking a science course scored 6 per-
ceh&age points above the statewide average. By contrast, those

stulents who were last engplled in a science courSe one year ago
performed 7 percentage points below the state; achievement was 15
percentage points below the state for students whose most recent
enrollment in a science course was two years previous

to testing. v B

More than half of the students (59%) reported that they were pre-
sently taking a science course. Only 7% of the students said that
they were last enrolled in a science course two years ago or
longer.

CLASSROOM SCIENCE ACTIVITIES.

7. Class discussion of science topics. Students in all grades who
responded that they did not 1ike class discussion of science
-topics performed significantly below the statewide average by from
4 to 7 percentage points. Students in Grades 8 and 11 who enjoyed
class discussions performed better than the statewide average.
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For each grade level, more students chose the response indicatiﬁg
that class discussions were "okay" than any g&ﬁer\response cate-
gory for this item (50%, 62%, and 60% for Grades 4, 8, and 11, -
respectively). While 42% of the fourth-graders liked class dis-
cussions of science activities, 29%'Qfﬁfﬂgfqighth-graders and 26%
of the eleventh-graders reported enj%éﬁﬁg‘tﬁis activity. -

Actually doing laboratory experiments: For all grade levels,
those students who indicated that they liked doing laboratory
experiments scored slightly above the statewide average, by from 1
to 2 percentage points. The achievement scores of students who
either felt this activity was "okay" or "did not like" doing

experiments ranged from two to eleven percentage points below the i

statewide average.

At each grade level, most students indicated that they enjoyed
doing laboratory experiments. The percentage of students indi-
cating that they enjoyed this-activity ranged from 85% for Grade 4
to 77% for Grade 8 to 57% for Grade 11. Fewer than 7% of the
students at any grade level indicated that they did not enjoy
performing experiments. :

-\, . _ -
e
Time spent on science, fourth-graders: The performance of Grade 4

students who reported that they studied science two to three times
a week was up to 4 percentage points above the statewide average.
By contrast, students who indicated that they either studied once
a week or never studied science averaged 2 to 7 percentage points
below the state. Students who indicated that they studied science

four times a week or more performed at about the statewide average.

Less than 9% of the students responded fhat they never studied
science. The percentage of students included in the other
response categories ranged from 18% to 26%.

\

Time spent on science activities, Grades 8 and 11: Stﬁdents at

both upper grade levels who "never or hardly ever" spent time on
science activities scored as much as 9 percentage points below the
statewide average, while ‘students who spent time on science acti-
vities "once or twice a week" averaged at least two percentage

~ points above the statewide scores. Student performance averaged

about the same as the state if time was spent on_ these science
activities "daily." ,

About one-third of the students at each grade level said that they
actually worked with science materials once .a month or less often.
About twice as many eighth-graders (24%) as eleventh-graders.(13%)
reported engaging in this type of activity on a daily basis.
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EXTRA-CURRICULAR SCIENCE ACTIVITIES.

12. Science hobbies: In Grades 8 and 11, students who indicated that
they had a science hobby outperformed the statewide average by 2
to 4 percentage points; this difference was larger at the upper
grade level. Students who did not have a science hobby at these
two grade levels scored about 1 percentage point below the state-

~wide average. No difference in achievement scores was found for
Grade 4 on this variable.

/o WFL
By,

Approximate]y half of the students in Grade 4 indicated that they
had a science hobby. By contrast, about one-fourth of the students
in Grades 8 and 11 engaged in a science hobby.

13. Recreational activities: This questionnaire item asked students
how much they enjoyed visiting a science museum or watching a tele-
vision show about science. Achievement markedly increased at each
successive grade level with respect to enjoyment of these activi-
ties. Students who enjoyed watching a television show about
science or visiting a science museum outperformed the statewide
average by 2 percentage points (Grade 4), 5 percentage points
(Grade 8), or 8 percentage points (Grade 11). By comparison, the
performance of students who replied that they did not enjoy these
activities was below the statew1de average by from 4 to 9 per-
centage points.

Consistent with student interest for other science activities,
student interest in this activity was lower in Grades 8 and 11.
While 44% of the students in Grade 4 indicated that they enjoyed
watching a television show or visiting a museum, approximately
half as many students in Grades 8 and 11 indicated a similar
1nterest

Summary Profiles

In order to further summariie the information presented in this chapter,
profiles of those student questionnaire characteristics found to be
related to achievement are presented below for each grade level.

Students in Grade 4 who tended to outperform the statew1de average were
those who:

--  were male —
-- said science was one of their favorite subjects
said they studied science two or three times a week

{rn
o
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Students in Grade 4 who tended not to perform as well as the statewide
sample were those who: ‘

-

were female

sajd science was their least favorite or most favorite subject
did not believe science can make life better

did not 1jke class discussions about science topics

felt that*doing laboratory experiments is "okay"

said that they studied science only once a week or less often
did not. 1ike visiting a museum or watching a television show about
science

Students in Grade 8 who tended to outperform the statewide sample were
those who:

were male .

said science was one of their favorite subjects

considered the study of science very valuable to society
enjoyed class discussions about science topics

enjoyed visiting a museum or watching a television show about
science ~

Students in Grade 8 who ten@?d not to perform as well as the statewide
sample were those who: '

were female y

said science was their least favorite subject

did not enjoy class discussions about science topics

felt that doing laboratory experiments is "okay" or did not enjoy
doing laboratory experiments

said they hardly ever spent time on science activities

did not enjoy visiting a museum or watching a television show
about science _

Students in Grade 11 who anded to outperform the statewide sample were
those who: :

3
were male .
said science was either one of their favorites or their favorite
subject ‘ - ' b
felt that the study of science is very valuable to society ~*
felt that science courses will be valuable or very valuable after
they leave school
were presently taking a science course
enjoyed class discussions about science topics
enjoyed doing laboratory experiments -
spent time on science activities once or twice a week
said they have a science hobby ‘
enjoyed visiting a museum or watching a television show about
science ‘

Ve,
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Students in Grate 1T who tended not to perform as well as the statewide
sample were those who:

-- were female

-- said science was one of their least favorite subjects

-- felt that the study of science was either not valuable or
useless to soc1ety

-- felt that science courses will not be va]uab]e or will be useless

-- ~ last took a science course last year, or two years ago or more

-- did not enjoy classroom discussions about science topics

-- felt that ‘doing laboratory experiments is "okay" dr do not like
doing them

--. hardly ever spent time on scienc€ activities

-- did not enJoy 'visiting a museum or watch1ng a te]ev1s1on show
about science

Additional Highlights of the Student Questionnaire

The first parts of this chapter contained a discussion of those
questionnaire variables which were shown to bear a relationship to
achievement. In addition, an examination of the responses to other
questionnaire responses may provide a policy-relevant characterization of
students and student attitudes regarding science throughout Connecticut.

Highlights of these questionnaire responses are presented in the rest of
this chapter.

CLASSROOM ACTIVITIES. Student enjoyment of a number of science classroom
activities was questioned. These activities included lectures, class dis-
cussions, reading books, doing laboratory experiments, and watching the
teacher do experiments. Consistently for each .activity, a greater percen-
tage of students in Grade 4 than in either. Grade 8 or 11 reported enjoying
science activities.

-- Actually doing laboratory experiments: Student response to this
activity was more positive than for any other activity listed.
The percentage of students responding that they liked to do
experiments "very much" was 85%, 77% and 57% for Grades 4, 8,
-and 11, respectively.

--  Lectures about science: This activity appeared to be least
popular with students in Grades 4 and 8, and second least
popular with eleventh-graders.. Although one-quarter of the
students in Grade 4 said that they liked this. activity, only 6%

of the eighth-graders and 5% of the eleventh- graders reported
liking this activity.

"
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-- Reading school books about science: While almost half (49%) of
the tourth-graders Tiked this activity, this was true for only
11% of the students in Grade 8. This activity was least popular
with the students in Grade 11; only 4% of these students
indicated that they liked this activity.

USE OF THE METRIC SYSTEM. In Grade 8, most §£udents (83%) reported that
they use either the metric system a]one or both the metric and customary
systems of measuring in their study of science.- (This question appeared
on the Grade 8 questionnaire only. {

SCIENCE COURSE OFFERINGS. Most students in Grade 11 (80%) said that their
school offered a sufficient number or variety of science courses. . (This
question appeared on the Grade 11 questionnaire only.)

ATTITUDE TOWARD SCIENCE, GRADE 11.

-- Right of the public to quest1on scientific findings: Three-
fourths of the students in Grade 11 agreed that the scientist
is w1111ng to let peop]e test or question what he or she
believes is true.

--  Ability of science to tontrol nature: About half of the students
agreed that science helps us to control the forces of nature.
One-third of the students disagreed with this statement, while
.the remainder (17%) were undec1ded

--. Ability of science to tell us right from wrong: Most students
(62%) agreed that science does NOT tell us right from wrong in
our relations with people. Of the rema1n1ng students, about as
many students were undecided concerning this statement (21%) as
disagreed with this statement (17%).

-- Ability of science to solve societal prob]ems More than half
of the students ([55%) disagreed with the statement that science
has the answers to most of the unsolved-problems in our society,
About 23% of the students agreed with this statement while 21%
were undecided about this issue. .

-- Appropriateness of scientific methods in solving human problems:
There was no prevailing student response to this question. Stu-
dent responses were about. equally distributed across response
categories to the statement "The scientific way of solving
problems can be used to solve the problems of human be1ngs "

<n
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© Comparisons of Student Attitudes from CAEP 1974-75 to CAEP 1979-80

Student responses to questionnaire items that were repeated from the . pre-
vious assessment were very similar. (Refer to the Technical Report for

questionnaire data from both assessment years.) However, response differ-‘f |

ences found 1n two 1tems are worthy of mention here.

fl Vv

CLASSROOM AGTIVITIES, GRADE 4. When asked to select the classroom science
activity in whiCh‘they most often engaged, significantly more students in
the present assessment (44%) selected reading than in the previous
assessment (26%). By compar ison, 14% fewer students reported actua]]x
work1ng with science materials in 1979-80 than in 1974-75,

ABILITY OF SCIENCE TO SOLVE SOCIETAL PROBLEMS. The item which revealed
the Targest change'in student attitude from CAEP 1974-75 to the present
assessment involved student agreement with the statement that science has
the answers to most of the unsolved problems in our society. In the ,
1974-75 assessment, approximately two-thirds of the students in Grade 11
agreed with this statemént. By comparison, less than one-quarter of the
eleventh-grade studentsﬁ1n the present assessment agreed with th1s
statement.

-
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CHAPTER VII | -
INTERPRETATIONS AND RECOMMENDATIONS \

Ihtroduction

“This section of the répo?t contains an analysis and interpretation of

the findings of the assessment and a set of recommendations based on the
findings. The findings of this year's science assessment constitute
descriptive information about the skills and knowledge of Connecticut

- students in Grades 4, 8, and 11. For this purpose, the tests were

designed to address objectivey believed to be important to the teaching
of science. The items se]ecZed for the tests were appropriate to science
as it is taught in.Connectyc t. However, the tests should not be seen as
representing all of the science skills that students should develop in the
course of their schooling. ‘ v S

.-The interpretations of the assessment findings are based upon professional

expectations of student achievement, as well as on the performance data
for items administered in the previous Connecticut and national assess-
ments of science. Within this context, interpretive comments are made on
performance which falls short of expectations and which meets or exceeds
expectations. o : :

_While most recommendations are based on perceptions of weaknesses in stu-

dent skills, student strengths should not be overlooked. In particular,

The narrative below summarizes the findings of the assessment. It is

© organized in terms of achievement by goal area and by total test, followed

by results for the various reporting groups. The report concludes with a
set of recommendations. .

Goal I: Know the Fundamental Facts and Principles of Science

GRADE 4. Connecticut fourth-graders answered correctly an average of 69%
of the items matched to this goal. This level of performance was slightly
higher than the performance of students nationwide, and about the same as
that of students in the Northeast. On items repeated from the 1974-75
Connecticut assessment, performance in the two years was about the same.

n
-1

1 formance by students should continue to receive . -
_ attention in order to maintain strengthssin these ‘areas.



-48-

k\
The examples below illustrate some of the items matched to Goal I and the
corresponding performance levels of Connecticut fourth-graders.

GRADE 8.

More than nine out of ten students knew that a caterpillar would
grow up to look 1ike a butterfly (Item 1).

About 85% could identify which of four types of clouds would
most likely bring rain on a summer day (Item 11). :

About 60% knew that the sun is larger than the Earth, Mars, the
Moon, or Venus (Item 8).

Fewer than half of the fourth-graders knew that "every seed
contains a young plant, stored food, and a seed coat" (Item 3).

About 36%itknéw ‘that "ideas" could not be considered "matter"
(Item 25).

At the eighth-grade level, Connecticut students answered about

63% of the Goal I ‘items. correct]y Their nationwide counterparts per-
formed at about the same “level, while the achievement level of students

in the Northeast was stightly h1gher Performance by Connecticut students
in 1974-75 was also slightly higher than in 1979-80.

Some typical Goal I items and the percentages of eighth-graders who
answered correctly are as follows.

About nine out of ten Connecticut eighth- graderswknew that one
of the functions.of blood is to carry oxygen to different parts
of the body (Item 4).

About three out of four students knew that fertilization takes
place when a sperm enters an egg (Item 42).

About three out of five students identified "atoms" (rather than
"compounds," "mixtures," or "protons") as the basic building
blocks of matter (Item 46).

About 44% knew that the apparent bending of a spoon 1n a glass
of water was due to refraction (Item 12).

About one-third of.the Connecticut eighth-graders knew thdt most:
of the chemical energy of the gasoline burnt in a car is not
used to move the car but is changed into heat (Item 55).
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Connecticut students outperformed students in the nation on the 1tems
matched to knowledge of the fundamental facts of biological science °

- (Objective 1), while they scored more poorly on items matched to the
physical or earth sciences (Objectives 2 and 3). (See Recommendations 1
and 2 on page 58.) Furthermore, within the biology category, Connecticut
eighth-graders tended to perform relatively better on items measuring
knowledge of the anima¥ kingdom rather than the plant kingdom. (See
Recommendation 3 on page 58.)

One item (#20) asked students to identify the major cause of air pollution
in most large American cities. Only 32% correctly chose the response
"cars," while almost all remaining students chose the incorrect response
"factories." This response reflects a common misconception concerning
po]]utti: :

GRADE 11. Connecticut eleventh-graders answered correctly about 56% of

the items matched to Goal I at that grade level. This achievement level . -
was about 3% below that of students nationwide, and about 6% below that of. .
+ ™ students in the Northeast. On the set of items repeated from.the earliér , Vv -
‘Connecticut assessment of science, performance this year was ahaut, five . -~ ® L =
percentage points Tower. ‘ o ) T -
Examples of items and performance levels are as}fb]]oﬁﬁ?qi{r' “;}“ T
. o L T S

--  Ninety-five percent of Connecticut.eLeven;h-gfadersﬁBngV;}hat y
one function of blood was to-transport oxygen (Item 4$3f o IR
--  About four out of five students knqy”tﬁgi the parficlgs. that o

o make up atoms are usually said -to be proponﬁfﬂnéutron , aRg-~=b s IR
) AT R . ~ &
electrons (Item 15). e o en ] ;Zf" SRR

-~ Slightly more than half knew thatg#hnhog%?ol1ed3£éf1“ jvi
was a good description of "cancer":(Itep'11). °/ =~ ™

-~ About 28% knew that it would take.ap oximate1§geight mimute
- for a change on-the surface of the Sun to be observed on Eg;

(Item 18). B P A

-~ About ‘one out’of five students knew that”a television pigture is:. = -

caused by electrons (rather than atoms,: x-rays, or ¥ight rays). -* ™= ./

striking the television’screeR (Item 73). S "

e o N
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Comparisons of the performénte‘of;Conneeiﬁggb students witi\that of stu--

dents nationwide on this goal indicate thatiknowledge of the’ .

facts and principles of science vepresents the are ; J ch ~& 7
. must be addressed by Connecticut, educators. As wagd: ' case with eighth-=» ' &0

graders, Connecticut e]eventheqrade Students ¢er§9ﬁme cqmgakative]y_&~ RSN ‘
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betEer 1n the binlogdcal, rather. than ithe physical or earth sciences.
Copar fsons Of ‘objective scores For CAEP 'vs, NAEP students shows that,
while scores «for the two groups.are’about, the same For biology,items,
~Connecticut students were outscored by students in the nation on both
' physical and earth science items by about five percentage points in each
case, - (See Recommendations, 1 and 2 on page 58.)

“Ttem 5'asked'students to-identify the simplest biological unit of struc-
‘ture, - While 78% of the students chose the correct response, "the cell,"
. the remaining 22% chése either “the organ," "the tissue," "the organism,"
-, "therpepulation," or-"1 don't know." One of the items answered correctly
~.-by the.smallest number .of "students was Item 66, which asked students to
* % identify ‘thé medium which "carries sound to your ears from a radio or tele-
vision receiver 15-feet away." Only 21% chose "molecules of air," the
‘correct response.” -About half of the students chose "radio waves" with the
., -remainder choosing "electric current," "polarized waves," or "I don't
. 4* know." The performance on this item by students in the nation (35%
= v zcqrreet), [n the Northeast (45% correct), and the previous Connecticut
o «b., " jassessment (28%-correct) had been substantially better. Similar differ-

LN Cences in.pae ance were found in Item gl, an earth science item which
' T“-.requiredrstudqnts to ‘know that heat and pressure below the Earth's surface
. werdﬁfesponsﬂb]e for the transformation of limestone to marble or of soft

© coalito-hard coal. Only 50% of the Connecticut eleventh-graders answered
p- - wthisitem correctly compared to 68% of students in the nation, 75% of the
g 'Lfﬁ~spudentg&jn the Northeast, and 63% of Connecticut students in 1974-75.

' gfr~{deé1:?T:4LApp1y the Fundamental Principles of Science
R NEEY R '

X% )

~ ' & GRADE 4. ‘Connﬁ ticut fourth-graders answered correctly an average of 52%
S wgof the boq] IT'items on the Grade 4 test. This level of achievement was

. »+ slightly higher-than that of students tested by NAEP throughout the nation
Stow .o and in the Northéast. Student performance this year was at about the same
SN Tevel aS'performa te By Connecticut students in 1974-75.

e _Pérformance on s e typical items matched to this goal at the fourth-grade

s level appear, beYow. - :

- Lo .

] L ,‘ ) ' .

L } - About-93% of Connecticut fourth-graders could recognize the most
. : apptgpnidte notational representation of a simple picture ‘

o7 (1teém 12). : :

N

e : = : ‘
P . .~= About 78% knew that when an animal breathes faster -and its heart
Q < 4 & beats faster, the animal is most likely frightened (rather than

N \iﬁ”yaf”‘»gg]d, resting, or sleeping) (Item 16). -~ _ )
\,;:;i:;%‘\-“ AN | K
"7 == Jlrst under half’of the Connecticut fourth:graders tested could

'+ =  accurately predict the appearance of the mxrror—image of a word
v /\\\ .v,(Item 24). \

2
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~= About one-third knew that the reason light—colored\g1nthes are
cooler in summer is hecause they reflect more sunliyht than
dark-colored clothes (Item 14), :

== About one student in eight knew that {f a glass of walter was put
in a freezer, the glass of ice would welgh the same as the glass
of water (Item 34).

¥
In Item 31, students were asked what the water temperature would be if
equal amounts of water at 50° Celsius and 70° Celsjus were mixed together.
Only 10% chose 60° Celsius, the correct answer. About three-quarters of
the students chose either "120° Celsius" or "I don't know." -However, the
averaging concept is a relatively difficult one for students in Grade 4.
In Item 38, students were asked to predict the weight of the resulting
mixture if one kilogram of salt were added to 20 kilograms of water.
About half of the students chose the correct response, "21 kilograms." :
About 50% of the students could also correctly estimate the length of a !
pencil in centimeters (Item 40). While these performance levels may seem
low, it should be noted that Connecticut students outperformed those in
the nation and Northeast on all three of these items.

~ GRADE 8. At this grade level, students answered about 57% of the Goal II
items correctly. Performance was comparable to that of the two NAEP
comparison groups (nation and Northeast). On items repeated .from the
1974-75 Connecticut assessment of science, performance declined by about
six percentage points. v

Representative .items and the correépondiné scores are as follows.

-~ Approximately 88% of Connecticut eighth-graders knew that the
best gvidence that dinosaurs.once lived comes from fossils
(Item 41).

-- About seven out of ten students knew that much of the oxygen

found in ocean water comes from plants living in the water
(Item 36).

-- Half of the Connecticut eighth-graders could correctly compute
the temperature of twq liters of water made up of one liter at
50° Celsius and another at 70° Celsius (Item 31).

-~ About one-third knew that the density of the human body is most
nearly equal to the density of water (rather than of air, cork,
hydrogen, or iron) (Item 16). ' :

-~ About one in five Connecticut eighth—graders knew that the
burning of a candle produced molecules different from those
present before burning (Item 15). . :

a0
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The performance of Connectlcut eighth-graders on [tem Bﬁ.;Which Involved
the conservatlon of matter (see the earller discussion gf ‘this Item for
Grade 4), was substantially higher than the performance: by students in the
NAEP samples. Connecticut students were also more adepk at!diffarantiating
fact from opinton (Ltem 52). However, students In thafatAdn and Northeast,
outperformed Connecticut students on [tem 59, which asked studnnts to 1den-
tify which of the following foods provided the most protein per serving:
b01¥ed potatoes, green beans, Tean meat, oatmeal, or whiteibread. About
37% chose the correct answer (1eanlmeat5 |

)
A !

! 4 | .
i ’ ad, 8 .
GRADE 11. Connecticut eleventh-graders answered correctly just under half

of the Goal IT items on their test instrument. This perforpance level was
about the same as (1.e., within two percentage points of) performance in
the nation and somewhat lower than performance by NAEP students in the
Northeast. In 1979-80, Connecticut students scored ahout Sﬁfﬁower than

Connecticut students in 1974-75 on identical Goal 11 ftems.

'

The examples which follow tyb1fy the achievement on items at'this grade
level. ‘ ‘ ’ .
--  Almost all eleventh-graders (96%) knew that in order to
nutritionally balance a meal of milk, bread and butter, meat,
and cake, a green or yellow vegetable should be added (Item 7).

--  About 83% knew that insulin (rather than estrogen, ibdine,

penicillin, or thyroxine) is used in the treatment of diabetes
(Ttem 10). ’ .

--  About half knew that heat evolves from any combustion reaction .
(Item 72). , '

--  About three out of ten students knew that large mineral crystals
are probably formed when a mineral solidifies slowly from hot
liquid (Item 24). ® '

-~ About one out of five students could correctly choose the proper
set of laboratory apparatus needed to obtain pure water from
salt water (Item 13? ' .

A number of the items matched to this goal were quite difficult for Con-
necticut students. For example, Item 64 required students to know that a
wire connected to a direct-current source would not vibrate if placed near
a magnet. Only 18% of the eleventh-graders answered this item correctly.
One indication of its difficulty was that 36% of the students chose the "I
don't know" response for this item. _

o)
N
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Goal IIl: Understand and Apply the Processes of Science

GRADE 4, Connecticut fourth-graders answered 69% of the Goal T11 {tems

on their test correctly. This achievement lavel was sHaghtly higher than
that of studants natlonwide and dhout the same as NAEP students in the
Northeast. However, on the ten [Ltems repeated From the 197474 assossment,
performance this year fell about six percentage points,

Representative scores and items are enumerated helow.

-~ Ninety-two percent of the fourth-grade students could interpret
a bar graph (ltem 43). ,

== About three out of four fourth-graders could predict what a jar
containing a mixture of pebbles, dirt, and water would lopk like
after standing for a week (Item 21). ;

-~ About two-thirds knew that, in order to measure a boy's growth
over the course of a year, it was necessary to know the boy's
height at the start of the year (Item 17). ; ‘

-~ About 44% knew that scientists would have the most trouble
testing the statement "my dog is better than your dog," compared
to such statements as "I have a fever" or "I can 1ift a 20-pound
bar" (Item 29). : :

-~ About 37% correctly answered an item 1nv01viﬁg a line graph
which required the students to realize that jan increased rate of
speed implies a decrease in the time required (Item 44).

GRADE 8. Eighth-grade students answered 67% of the Goal III items
correctly. The performance on these items by students throughout the
nation and Northeast was at about the same level. Connecticut students
in the 1974-75 science assessment scored about three percentage points
higher than students in 1979-80 on identical items ‘administered in both
years, : o '

Some typical items and the corresponding performance by Connecticut
eighth-graders appear below. i

-=  Almost all eighth-graders (96%) could fnterpret a simple line
graph (Item 44). ; _

--  About four out of five students cou]dfinfer the purpose of an
experiment based on a simple description of its procedure
(Item 63). 3

Co
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About 63% could choonse the correct statement to explain why
pumping aiv out of a can would cause it to colldpse (Ttem L0).

About halr knew that "controlling all iwpovtant variables" was
avsential when conducting an experiment. (Ttem bl),

<= About. one-guarter of all alghth-grade Connectical students could
predict. how many weeds would grow inoa meadow, given informal ton
about the ecological history of the meadow ([tem b)),

GRADE 11, AL the oloventh- grade Tevel, students answored corvect ly aboul
64% of the Goal [L[ [tews on thelr loat (his lavel of performance was
comparable to that of students in both NAEP comparison groups. [t was
also about the same lovel of perfarmance as students in the provious
Connecticut assessment. on repeated items.

Examples of typical performance levels are as Follows.

-~ Almost all students (96%) recognized that an illustration of the
sun shining on a plant showed enerqy being tranformed from one
form to another (Item 58).

-- About three-quarters of all students could choose the set of
data which gave the strongest evidence to support a hypothvsis
(Item 27).

. == About three-quarters also knew that "when scientists ca%efully
measure any quantity many times, they expect that most of the
measurements will be close but not exactly the same" (Item 49).

-~ About half of the Connecticut eleventh-graders could correct]yq
predict how many weeds would grow in a meadow, given its
ecological history (Item 35).

-~ About 30% knew that an iron container filled with hydrogen would

weigh more than the same container after it had been evacuated
(Item 40) . \

Goal IIT was the only goal in which the performance by eleventh-graders

was about the same as the performance by students in the nation, the
Northeast, and the previous assessment. It should be noted that student
understanding of science applications and processes is stressed in the
curriculum of most Connecticut schools. (See Recommendation 4 on page 58.)

&
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Some genaral Tomments may he made concerning the test which are nat spec -

Fle ta any one goal, Fivst, the Jdetiine in parformance since bhe aarlier
Connecticut assessment. could be dus to a number of factors.  There has e
baen a consistenti dectine in student, performance across all subjecl areas

aver the past decade.  Such a decline was Found For NAEP administrat fons

of fdentical sclence Ttems for the period fram 1969-/0 to 19/6-77. Thus,
admintstration of this year's Connecticut science test Lo a nationwide

sample would most probably yield lower national scores than the ones used

For comparigon purposes In this report.

-
secondly, resources avatlable in vecont years may well have had a rect
Influence on student performance, - For science in particular, Slaniffcant
resources avallable in the 1960's from such sources as the National Science
Foundation were unavailable fn the 19700, (See Recommendat ion % on
page. 59.) : :

As in the 1974-7% science assessment, the comparat ive performance of
Connecticut students s better at the earlier grade Tevels.  That s,
Grade 4 students performed al. a slightly higher tevel than theiv national

. counterparts, Grade 8 students at about the same level, and Grade Ul
students at a siightly lower lovel. -

Reporting Groups

SEX OF STUDENT. As in the previous assessment, males tended to outperform
females at all grade levels. It should be noted that fewer girls than:
boys enroll in science courses, and thaehsome textbooks, especially.
earlier texts, have tended to maintain sex stereotypes. (See
Recommendation 6 on page 59.)

VALUATION OF SCIENCE. According to their responses on the student ques-
tionnaires, it appears that Connecticut students consider science valuable.
‘About 88% of the students in Grade 4 thought science would make their lives
better and approximately the same percentage of eighth- and eleventh-
graders indicated that they felt the study of science was "valuable" or
"very valuable." This positive attitude was’also evident in the previous
CAEP assessment.
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v CAER 192485, twa-thivds of the el nth-yrade students dagvead that
"scienie s Lhe apswers to most of th® unsolved problems 1o society,®
while Tess than une-Tourth uf Lhe stadents 1o Che present assossmend

agieed With this statemant . Inoadd t8lon, stwlents who disagreed with Lhiis
sbatemant outperformed the statewide average hy Jopevientage points,  This
vever=al o dtbitude vegarding this statement may be interpreted as dadi-
cating a gqreater saphistication in taday's students. While stadents appear
Lo constder sctenue valuable, they also vecogubze (TS Timbtal fons.,

s incveased sophistication was further vetlectad in bhe vespanses of

students to guestion Ph ("the scientist is willing to let people test oy

quesstion what s/he bolieves to be treae™) and 26 (fsotence halps s Lo con

brat the torces of natwre") . Student agreement o these statenients wasy Y

Lo B pevcentage pointy below student agrevment Lo these stataemants in

I974- 7%, Cavvenl scient iF1e issues such as the enerqgy crists, pollution,
.. and the Three Mile ITsland itncident may well be some of the factors conlyl
buting Lo public skepticiam ot science vetlected heve mostadent atbibude
FeSponse .. ’

ALTETUDE TOWARD SCTENCE . Student attitades toward science were general by
favorahle.  About 60% of the fourth qraders, Z0% ot the eighth araders,
and A5% ot the eleventh-graders veported that sofence was either "one of
thede favorites” or thelr "favorite” subject. Student attitudes appear Lo
Lhave become s Tightly move tavorable compared Lo the previous CAEP asees
nent. Lo Grades 8 and L, the namber of students who reporbed thal science
L Aas cibher "one ot thedr favorites" or theiv "favorite" subject increased
by from 4 to S percentage points since 197474,

Students who Tiked science tended to outpertorm the statewide average hy

as much as 12 percentage points (at Grade 1), while achiovement ot s bu-
dents who distiked science averaged below the statewide <core hy as much

as L0 percentage points (Grade 11). The activities me- i Viked and disliked
are further outlined below.

4

CLASSROOM SCIENCE ACTIVITIES.

-~ Reading about science: [t may be hypothesized that a process or
non-text approach to the teaching of science was probably more
popular at the time of the previous assessment. More science
programs now are relying on more standard text materials. This
hypothesis is supported at the fourth-grade level since almost
twice as many students this year (44%) as five years ago (26%)
reported that their most frequent science activity is reading
about science (as opposed to doing experiments, writing about

O . l i
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selence, Distentny ta the teacho laik abinut sidence, ae Talking
C buoathier dhibhdven abaut sotence ). Allhoagh stidents® Phhe o
Ao M like of veading baie vaelallowshiip. Ca stuydent achievaucnt
Thosvdeinve, thiy adtivily was CThe least paputac With stadents In
v ade 1L

Classroom Jdisvasstons aboyl s lence: Sturdent s wha Pihed class
discusaton tended Lo vatperform the statewlde average, amd e
performance of studednls who dis I ikad class diseuss o was From 5
to / percentage points heluw the statew)de aver aje,

ﬂl!nally datng laboratary exper et 5 his activity appoaed
to be the most popular science act lvity al all thvee gradé

leve lo. A sabstant tal majority of <tadents (U5% 1 Grade 4, #7%
b brade By and S7€ i Grade 1) veported that they enjoyed
pertorming Laboratory experiments . Inoadd b Ton, perfonmand o
scores For stadents who veported enfoying this activity we e
ahove The statewtde average by | ota 2 percentage palnts . (Cee
Recomiendal o 7 oan paasge "‘)')r-‘J-

Pime cpent on sctence: Achovement was Lower: whoen Tess Hime we
spent on sotence (Geade 4) or on wotaal Pt fcipat bon fn o den
activities (Grades 3 and 1) Stadents al cach grade tevel who

\ veported "never spending Lime on science averaged al least 6

@ percentage points betow the statewlde average.  Thits question

Coreterved (for Greades @ and 1) o the amount o Labor Abory Ulme

students actually spent engaging i and man ipafal g malevialsy
for sclence activittes.  Students who engaged in oxperiment s,
and/or - enjoyed experiment s tended to. pertorm ahove the statowide
AVETAage,

Science course elective, s Grade Lo A number of quesUionmaire
Ptems dealt with students, Cpreviows and prosent encollment in
specitic science courses.  The most popular Science Colrse was
biology, which 88% of the students veported they had taken, Stu-
dent enroliment in qeneral science was down stightly from the
previous assessment (about 3 percentage pointsY,  Students who
reported nover hdving Paken a general science course outpertormed
the state (by 2 percentage points) while scores of students who

- had taken general science scored below the statewide average.
This is probably because students who have not taken general
science are more likely to be college-bound and enrolled in a
specific science course such as biology or chemistry. These
latter courses are more likely to offer laboratory periods and

[ ‘
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uihier vastwroe mater tal ot affuvded Chose ewrallad i general
svleive.  The subiject matter b luded wi the teat 1y less ithely
L e caveired T yeiieral soldice couvses thap th alhee sdlidine
caurags. boaddition, sfudenta vonaiderad Lo be Lu the liwea
ab b EVly groupa e wffen envall In genaval sdlende, sl the
teats used In general sdlome cuwrses are mare chiy fu be
vuldated than Ehase used T oasore advamced courses.  (Nee
Hecammendat Tan H an paya 99 ,)

EXTHA-CURRTCULAR SULENCE ACTEVITEES . Stadents e Geades 8 oand H wha bod)
Cated They had a soiaive habiy Oulpes fivmed the statewide average by 7 ta A
percentage points. o oaddifton, une of the hetfer disor intnatars of sty
Aent achievement was student enjoyient 1o watching a televiston show about
sctence or vistiiog a musceun.  Students who enjoyedd These activities aver
agent 2 (Grade 4) ta 5 (Grade d) to 8 (Grade 1) percantage potats ahove

{l he statewlde average, while average achlevement of students who did not
enjuy these activities was bhelow the state by 4 (o 9 percentage potnts,
(Yoo e ommendal tan. 8 oon page %49.) )

]

Hew ommeanlal bone,

Phe vecommendat tony presented below were wade after exteonsive disousstons,
analysic, and Interpretat fon-of the assesasent cresulby . 1t 3 hoped that
the  tmplementat fon of these vecomendat Tons will serve to improve fhe
quality of solence aaducat ton o Connect tout o The vecomemdal Tans e
appropriate Lo several audiences, including teachers, Tocal adminitrators,
curyioulun planpers, and state-level decbsion-makers .

L. The velatively poor pevtormance by stadeats on physical and carth
sofence ftemn fodicates that more cophasis should be given at the
elementary level to those sabject aregs, Students al the
secondary Tevel should enroll in g min(ir"num of two years of
Seience courses--one yiar ot biology and one year of the physical
and/or earth sciences,

s. 2. Farth science should be recognized as being as important as the
other sciences. A1l students enrolled in eabth Science courses .
should have the opportunity to do laboratory work.

1. Connecticut students should receive instruction.in botany as well
as zoology as part of their biological science course., Labdratory
experiences in botany should also be offered. )

v

* e
o L £ )
4. Classroom teachers and district personnel shodld continue to
stress the scientific prcesses (such as observation, classifica-
~tion, etc.) in the instruction of science,
I .- '

[
[
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5. The rapidly changing nature of scientific information and
technology requires the maintenance of current and up-to- date
1nstruct1ona1 mater1a1s.

6. Girls should be’ encouraged to enroll in science courses and to
participate act1ve1y in the laboratory. Special care should be
taken to select’ cu{r1cu1um materials which avoid sex role
stereotyping. _ ' '

7. Laboratory activities have been shown to be important for

" dincreasing the ‘understanding of science. Laboratory time should
be avajlable for all science courses im order to encourage class-
room discussion, laboratory experience, and student interest in
these courses. Sufficient time at the secéndary level should be
alblotted to laboratory periods to allow for preparat1on and
actual experimentation.

8. At the secondary level, more instructional time should be
allocated to the teach1ng of science for those students who are
not college-bound. Students of lesser academic ability must be
given access to instructional materials and laboratory time which
are equivalent in qua11ty and recency to those offered to other
students.

9. Student participation in extracurricular science activities
- should be encouraged and acknow]edged, and students should be
urged to share their science experiences,

10. 1t is 1mportant that secondary school science teachers and
- teaching assignments be well.matched. Teachers should be assigned
only to those subject areas in which they have had recent training
or experience. Continued in-service activities are essential to
- provide up- to-date content and methods of instruction.
“11. Local districts should strongly support in-service training pro-
grams. Teachers should be encouraged to continuously update
fheir teaching skills and content area knowledge. Institutions
b ‘6f higher education are urged to become more responsive to the
'-&: eeds of area schools and teachers in offer1ng content
and methods courses. i

12. Qua]ified science coordinators/supervisors shoy¥ty
to assist ‘teachers in the teaching of sc1ence.,n
supervision and evaluation directed toward progr.

‘enrtchment and,
improvement of teaching skills. ’

13. Adequate resources must be made ava11ab1e for the teach1ng of °
science. Appropriate instructional materials, laboratory sup-
plies, capital equ1pment, and Taboratory facilities to assure the
safety of all science students must be available. Care should be

S taken to guard against oversized classroom assignments which
requ1re teaching to’'become supervisory rather than 1nstruct1ona1
in nature. o -

A
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14. The state should provide a high degree of leadership in assisting
local districts to develop science curricula and staff development
activities. Given the decrease in the number of science coordin-

-ators at the local level, it has become increasingly important
that the state assume and maintain a more active role.
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ITEM RESULTS BY REPORTING GROUP

This appendix contains tables displaying the results for each item admin-
istered to students at each level.

The following 1nformat1on for each test 1tem is presented: .
T

4 ok % l" . . ) . .
e the n&ﬁ%ér of the test question as it appeared in the test booklet
e a specification of the item task

e the percentage of all students answering correctly as well as the
percentage in each of the Connecticut reporting groups defined by
the variables: sex of student, size of community, and region;
where the question was also tested by NAEP, the percentage of all
students in the nation answering correctly; and where the
question was also tested in the CAEP 1974-75 assessment, the
percentage of all Connecticut students answering correctly.

Tables 5, 6, and 7 pre ent this information for fourth-, eighth-, and
eleventh- graders, respgctively.

o
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o ﬁ%‘ Pg.-rguta' R Students Ansyer Int Correctly, -
. V. . o dherceptage Bf Stu S Ansmering Correctly, ' .
/ » N B G ‘\.{ﬁ"ﬂ’f ~— T _Eﬁ,,_ — '—'\é\ : N R
Ttem Description of Item P ) 4ex cSize- Kty , Region* , | nagp | CAEP
7 S . LI y o e o | NPT g7
N | mordire 3 a1 2 F 4w eane| |75
GOAL 1 . o NN FEE " SRR B
[N - O N ] : .
1 The caterpillar will grow up to look like which of the pictures? 95 1 94 '95° 89-7 95-95..96 { 99 94 95 97 94 95 gg 93 -
2 | Which of these trees stays green in the United States all winter? 81 | 8 81|56 8 84 8 {8 8 83 82 87 89 86 | 83 | 88
3 Which of the following statements is true about seeds? 45 45 46 | 27 44 47 ‘52 | 48 46 50 45 52 45 48 50 ~—
J 4 Which of these plants does not have green leaves? ‘ v 74 71-77166 73 75 78| 78 75 74 75 76 79 76 + 80 83
6 Our Sun is a: . 68 73 63|46 69 69 74| 78 69 69 69 76 66 71 55 62
8 Which of the following is the largest body? 60 67 541 44 58 62 66| 68 57 63 60 62 71 63 60 --
9 | Each year the Earth moves once around: 72 77 67| 5 71 70 80| 76 63 75.76 81 75 74 74 75
11 On a summer day which cloud is most likely to bring rain? ‘85‘ 8 8 | 71 8 8 89| 8 82 8 90 87 86 87 89 89
25 AW of the following can be called matter except: 36 39 33130 40 36 36} 44 38 36 33 39 34 37 39 34
26 | Iron is moSt likely to rust when it is: 77 79 76|50 8 80 83| 80 82 82 81 84 79 gl 66 75
y GOAL 2 ) ,
5 Which pictured seed would be most likely to stick to an animal? 62 63 61| 50 64 61 65| 64 68 63 59 65 66 64 62 -~
7 One reason there is a day and night on Earth is that the: | 84 88 8l | 66 8 86 88 9% 82 87 83 88 84 87 83 78
. ) £y
12 Using D for Duck and C for Cat, which best represents the picture? 93 91 94 ] 8 95 94 94 '/97 95 94 94" 95 91 94 90 . 92
1 : : \ '
*Results for Regions do not ‘include Big City students. "A‘li*" refers to the scores of all students except -for those who reside in Big Cities. | .
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TABLE 5

Test Item Performance of Fourth-Graders

~ Percentage of Students Answering Correctly
Item : Sex Size of .
Description of [tem Region* CAEP
[} o _' All Community NAEP 1974-
, ' MOF |1 2 3 a1 2 3 4 5 6 Al* - 1975
13 .| what is the main way sweating helps your body? 18 20 16 | 14 22 ” 201 27 24 14 15 19 16 18 18 --
14 Why is it cooler to wear light-colored clothes in the summer? 32 35 30|16 34 33 37} 39 28 40. 30 36 32 35 31 --
15- 1 Evaporation takes place in all of the following except: 22 24 20 |16 22 24 23] 30 23 23 19 24 20 23 24 33
16 When an animal breathes faster and its heart beats faster,
the animal is most likely: 78 76 80 |66 80 78 83|80 8 8 78 79 81 8 70 --
18 Which row of pictures shows best the way a plant grows? 85 87 84 |68 8 85 90 | 88 87 88 87 93 84 88 87 --
19 A baby chick grows inside an'egg for 21 days. Where does the :
L chick get its food before it hatches? 1 38 | 42 36 |31 40 39 40 | 34 42 39 38 47 37 40 46 .-
24 A mirror image of the word popsicle would look like which : -
of the following? 48 4>5 50 [ 34 49 49 51 | 50 51 52 45 51 48 50 4] -
27 | A different substance is formed when: 46 | 52 41 [22 50 49 51 |63 49 48 43 54 51 50 | 49 | 51
28 What can scientists learn by studying some fossils? 70 75 67 {46 74 73 76 { 80 75 69 77 80 64 74 67 66
- 30 Which would be easiest to measure with' a 12-inch ruler? 76 77 76 |58 79 77 82 |8 7 8 78 B8lex?5 79 70 78
31 | A liter of water (temp. 50°C.) is mixed with a liter of water - ‘
(te‘qnp. 70°C.). , The .water temperature after mixing will be about: 10 10 10 8 11 9 11 13 8 11 10 9 12 10 6 --
34 | A glass of water is weighed and then frozen. What would be found '
if the glass was weighed again after it froze? 12 13 11 |15 12 ,1/2 11 12 12 11 11 14 12 12 13 --
"35 " Why are the rocks and pebbles in river beds usually smooth? 42 42 42 19l 46 38 50 | 44 52 42 45 52 35 45 45 --
7
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TABLE 5

Test Item Perfonnance of Fourth-Graders

Percentage of Students Answering Correctly .
{tem ( Cos Sex Size of '
Description of Iten - Region* CAEP
¥ . AN Community NAEP 1974~
M OF |1 2 3 a1 2 3 4 5 § ape 1975
37 Which is most likely to make a rock break open?: 59 61 58 { 36 63 61 66 | 66 61 64 .§6 61 57 63 52 --
38 One kilogram of salt is dissolved in twenty kilograms of water.
The resulting saltwater will weigh: ‘ 51 54 48] 37 51 51 56| 55 49 55 50 59 5]- 53 39 -~
40 About how long is this'pencjl? 50 55 47 | 32 56 47 56 | 56 58 57 44 49 56 53 40 -
41 | wWhat is.the best evidence that dinosaurs once 1ived? 64 | 69 60 | 36 70 69 69 | 75 72 67 69 67 58 69 60 i
GOAL 3 ' - {
10 | High clouds are above 20,000 feet, middle clouds between
| 6,000 and 20,000 feet, and low clouds from O to 6,000 feet.
A cloud at 10,000 feet is: 73 73 73157 77 74 76477 75 79 72 76 62 75 59 72
17 If 'you want to find out how much a:boy grew .in a year,
what must you know about the boy? 67 | 65 691 40 70 74 71| 71 70 74 71 68 66 71 66 76
20 Which is the best way of testing whether a mixture of salt
and sugar with water would make salt-water taffy? 61 58 64 ] 40 64 61 68| 71 66 66 60 63 60 64 69 77
21 Which would a shaken mixture of water, pebbles, and dirt
look like, given a week to settle? 73 74 736l 74 73 79| 77 75 8 72 76 73 75 72 -
22 A rock placed in 5 liters of water raised the water to the ,
’ 6 liter level. The space taken up by the rock is: 71 74 69149 74 72 77077 14 76 72 77 74 715 63 - 74
23 Which shows an X in the same place as the dd§ in the picture? 78 77 79| 65 80 79 81 82 79 80 81 80 76 Qp ¢ 83 86
129 Scientists would have trouble testing which of the following? 44 | 46 431 19 51 43 51} 53 47 47 47 52 SO 48 39 47
o
)
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TABLE 5

: .
Test Item Performance of Fourth-Graders t
Percentage ‘of Students Answering.Correctly
/
[tem coas Sex Size of /
Description of Item Region* CAEP
# All Community ‘ NAEP 1974-
M F |1 2 3 4 {1 2 3 4 5 6 Al* 1975
32 This chart of breathing rates of people at rest suggests that: 74 74 75155 77 75 80| 8 75 79 75 77 76 77 . 67 71
33 When Block 1 swings down and hits Block 2 at rest, what will |
most likely happen? 73 74 72| 51 78 72 77|77 18 18 72 15 15 76 69 --
36 After a day, which container will have the least amount of water? 65 68 63| 47 67 66 70| 70 63 70 68 69° GQ 68 62 74
39 | This graph shows the weight of four boys. What does Bill weigh? 91 | 90 93| 82 92 92 95| 93 91 95 92 94 9] b3 90 -
4?2 From the chart, which chemical elements are found in the smallest :
amount in the body? . 57 56 57| 36 60 56 -63 | 64 63 62 57 60 49, 60 56 70
43 According to the graph, your heart beats fastest when you are: 92 92 93| 8 92 94 94| 95 93 93 92 95 94 93’ 91" 95
' P . ) .
44 From the graph, which day did Blast O'Wind run the fastest? 37 37 36| 44 37 34 35| 41 36 32 37 33 34 35 47 --
45 From the graph, fill in the no. of seconds miésing in the table, 76 75 78 61 78 76 81| 78 77 82 717 81«-‘9 70 78 |, 69 --
[ B
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TABLE 6

Test Item Performance of Eighth-Graders

A
-
Percentage of Students Answering Correctly.
[tem C o ' - Size of :
Description of Jtem Sex : Region* CAEP
¥ AN Comnunity NAEP T974 ]
MOF [l 2 3 41 2 3 4 5 § A 1975
GOAL 1 - OBJECTIVE 1
1 Is it a function of the blood to protect against disease? 69 71 67 | 61 72 72 68| 68 70 63 72 73 3 70 70 --
2 Is it a function of the blood to carry waste materials
from the cells? 70 69 71 [ 67 67-75 69| 68 75 66 70 76 67 70 60 --
-3 Is it a function of the blood to digest Food? 80 83 77| 67 82 84 83| 8 79 85 83 84 74 82 74 --
okt g ‘
4 Is it a function of the blood to carry oxygen to different
parts of the hody7 o 90 92 88| 85 89 91 91 93 92 88 88 95 9] 91 79 --
5 When a person sees something, what carries the message from -
the eyes to the brain? 81 84 79 | 69 82 84 85| 84 82 81 85 87 89 84 78 78
6 What is the most important thing that the tungs do? 84 88 81 {73 8 86 87| 8 88 8 83 83 84 86 84 91
42 | Fertilization takes place when a sperm: 77 77 76 | 54 84 78 81 74 83 B84 78 82 79 81 65 --
60 Seeds cane from which part of the plant? 66 66 66 | 43 67 68 74 "0 69 69 70 71 & 71 68 72
61 Green plants make sugar by the process called: - 57 61 53|35 55 61 64 ] 71 80 57 59 58 66 61 62 58
62 Green plants are important to animals because the plants: 46 50 43 | 27 50 48 S1 | 51 51 52,47 47 51 50 53 57
64 A parasite is an'orgahism that: 40 42 39 | 24 40 40 48 | 45 44 40 45 46 42 43 51 --
*Results for Regions do not include Big City students. "All*" refers to the scores of all students except for those who reside in Big Cities,
Al
Q N [GED]
8 o
A

ERIC

Aruitoxt provided by Eic:

-[9_



) . “ ‘F E h;.‘.i‘ I“" P -6 o .“
: " . 1 ”j'x‘-‘ti ﬂ{t\ | ;
’.' ! g’ ] :' ’ ' { \\ :1»“‘ !j
. - ‘ B . ) ' M ,
. . 'M. r"’kj ::‘ ¢ )
.{‘ ) <l ’ u‘ ‘1 " ]
/ N ‘.‘ ;)\4 Lo é‘;\’ml .‘ ?“%{l
;L? TABLE 6, ; } ,f '
I ' L .
' Test ltoq;Performauce of Eighth Graders ) .
i .o — b .
M‘.',:;':'(..: LLlmITIE TN petdesieked S G RSt el . = Tk 'lf L = = e
E. ’ W i , ™ Percentage of Students Answering Correctly kﬂi‘
. W - - i
I tem . LA o ' "t Size of ; PR
I Description of Item e : Sax : 1 CAER
¥ . g \ : AT | f} Commun ity ] NAEP'| g74.
B AN v oW E [ 23 a1 2 3 1975
e —— x " N — [ - s - L . ; .
. , e . 'x,f_ e
| cogd - osaeCcTIVE 2 c, K ' .
4 i © ' -
1 12 [ A'spoon in a glass ofswater appears. to bend sharp\ly. This . : ,
dpparent. beuding ‘is due to: ‘ 42 48 45 50 46 81 . 46
a6 w} \vhicr‘"of these can @11 kinds of matter be - fonned? 64 M\62 .61 65 63 55 47. .
a7 Atoms of all the elements have: 35 36 39 44 38 35 39
55 | Most of the chemlcal energy of gasoline burned in a car \s :
-not used to’move.the car but is change into: e 35 36 35 40 35 48 | 43
& .' ‘ , - o : :
GOALL - ouascnvs I A S o
J|- About how long would \t take a rocl%{ ship to raach the moug? -ﬂAd .60 5B 56 57 60 57 62 51 52 58 7% -
- S | . -
8 whicn of-the followtng is the largest..*body? “g,- 61 78 82 79°|:84 81 A 80 8 80 80 77 --
L Tl S F o . EE o
9 Each year the Earth moves once arounﬁ ,-1' 74 86 87 87 |8 89 8 86 84 838 87 73 --
107 |s The.time - it t.&kes for the Moon to 90, from’ nqv to ful] ."' T o s
" and back to ew is about .\ 5 . d. - 48 28 46. 47 50 | 4B 47 49 45 48 52 48 50 55
; ; L N ) '
11 | On a sumner day. whrch of the followtng clduds 15 lﬁ’ost-. i k N . . . S
_ likely to bring- ram? coLe Y o e 93 89 [83 92 92 92 | 90 .91 92 91 94 95 9 93 95
.20 ‘_what is the maJor cause of airs pollution m mospl‘mer!can cﬂ,les? Y 37 ‘27 2,31 "3 3% {1 29 36 31 36 40 33 30 -
53 ‘wh\ch of these helps account for the fact\,t . o '
-{ "be used to flnd nor‘th on Earth? N 67 48 | 33 64 58 63 | 63 63 58 64 61 69 62 58 60
: % — lp?» : . . .
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. TABLE 6

Test Ttem Performance of Fighth-Graders

" . Percentage of Students Answering Corvectly . '
R v

Ftem . . : Slze of

Description of Item Sex Reglonx CALP
] ‘ , AN Gemunity ‘ NAEP | Vo724

‘ MOF [l 2 3 4 f) 2 3 4 5 g AN 1975
— . ‘ . “
GOAL 2 - OHJECTIVE 4 -

13 Water l: heated as shown, If Lhe. -stopper pops out what is most : ' : '

_ important m accounting for lﬁis? 53 62 46 | 48 &5 ')53 b4 | 52 52 57 51 57 55 54 56 55
14 Why is it (_oulu' to wear tht cQT"&red clothes in the Suulner? : 74 79 69 | 43 80 .77 g0 85 B0 76 80 79 78 79 75 -
15 Which of the following most cle rly: forms ‘molecules different (_ : . . .

from - those present at the start? ’ 20 22 19|18 20 21 2023 21 22 20 15 22 20 27 31 ]
16 The density of the hunan body is most nearly equal to that of: 132 36 28|21 33 34 33|33 31 34 29 40 41 34 33 40 t?
17°[ Ablock of wood floats, two-thirds submerged in fresh water. ‘ ‘
If it were placed in salt water what would probahly happen? 39 45 35| 31 41 39 42 | 40 40 38 46 43 40 4] 39 44
. 22 o Which of “the following would least upset the balance of animal [~ ‘ ’ ' )
“and" plant Jife in a’small area? . 64 63 60 [ 36 68 67 72 |71 71 71 66 68 64 69 57 72 |
23 Which best describes the results of milk pasteurization? + 27 27 28113 29 31 29| 32 30 29 28.30 34 30 ‘4] 37
. ) by
S 24 A mirror lmdge of the word popsicle would look 1ike& which . ,o
R ()f the following? ’ 71 69 73|61 71 74 73|71 73 73 72 75 76 73 62 -
25 To get the salt aut of saltwater one coulﬂ : o 67 72 63' 53 70 68 70 | 69 _70 66 71 69 74. 69 L 13 69
26 1. 1f all green plants died, what would be the most important . . : CouE i
| effect on man? ) . o 44 48 40 | 28 44_ 47 48 [ 53 46 +42 50/4%{1
30 Nhj&chms true of hot water as- compared with cold water" 56 60 53| 41 61 56 60 /66 B9 59 61 51 60 “§9
* R .
. L] 4 ) . -
. O : . ~ } * ;
\‘1 g‘)u . \
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*TABLE 6 i‘ )
. !
ta’i'erformancu of l.lghth ~Graders oot fi
Parcentaua of Studants Answuvtng (nrrectlv
. Stie of |
Sux Hig fon* . CAEP
Al l JCo«mmnlty . . ‘ NAEF | 1o74-
o F U 2 3 a1 2 3 a4 5 6.Ane 1975
‘l -
k]| A l?ter of water al a 1mp,Pof 50°C. Is mixey with a llter at 7()'C.,, ¥
‘ Naler temp. Just after mixing wil) be about: " 50 5 44| 23 56 S1 55 | 53 61 54 B2 53 51 ‘54 46 -
33 In uv‘der to balance the bedn pictured, you should hanq a2lb, . » ‘ S
wiight on the left side at position: 63 [ 69 58| 49 68 62 67 [ 70 69 67 57 67 65 66 [ 55 60
36 Where does much of the oxygen that fish and other animals take” .. N . )
: from ‘the ocean water come from? ' o ’ 70 75 66| 60 71 71 74 [ 68 74 72 71 73 74 72 74 --
37 Hhich one of the following 1S most likely to break a rock open? : 75 78 72| 55 79 75 B8O |84 79 78 73 79 83 78 76 -~
38’~ One kilogram of salt is dissolved in twenty kilograms of water. ' ; - ,
,The resulting saltwater will weligh: ‘ 56 62 51| 5 56.56 67 | 61 55 54- 56 58 54 56 37 -
39 | The statement that the reldtfve humidity is 50% means that | o _26 1715 27 28 31 |29 29 31 25 27 27 28 30 --
40 | About how long is the pencil shown in the drawing? 73| 78 69 46 77 76 8l {7579 19 74 82 »77 78 61 -
41 What is the best evidence that dinosaurs once lived? 881 8 B7| 68 9 90 94 [ 92 93 92 90 91 92 92 84 --
.8 | 43 | wWhat is needed to move cars,. heat hamburgers, and light rooms? G 68 88 87| 81 89 88 90°|8 89 90 88 89 91 89 93 93
52 | Which statement is an opinion rather than a fact abouf cm? " |19 | 1 81| 57 83 82 84|62 87 83 Bl 83 81 83 | 71 | 84
’ 5 9 An: average serving of what food would provide the mbst protein . - ) .
. . for building and repairing body tissue? _ o 37 40 35] 26 3841 40 [ 32 42 39 36 44 50 40 | 55 [ 44
R . . [N + 2 . . te . . : i
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Vo | TABLE 6
s N . Tast Ttem Perfarmance ot E{ghth-Oraders
' Percentage of Students Answering Correclly
o A S i O .
I tem . 3”?9} . Size uf " -
y ‘nasculpttun of ltem Y AN Sax “Community Region NAE ?ﬁsx
A T R O . ‘”.v"
, k I I R T T T T R T S Y 1978
GOAL 3 - OBJEGTIVE § by Te
27 According to the chart, in what month should the dog's daity food v .. )
allowance have been increased to four cups? . 63 65 61 [ 50 66%63 67 | 65 64 66 G0 61 61 6h 6l b4
24 If 30 students meas&red a playgraund whlch’wuuld probably be closest . o ,
Lo Its actual length? 94 S 501 3L 58 48 6L | 52 63 61 K4 58 Bh &0 4% -
. ' R
44 Accarding to the graph, the highest temp. was recorded on: % 9 (4,96 96| 66 98 90 90 | 97 98 97 98 99 g3 g 9%
5 Does theipic‘ture (burning Tight bulb) show energy being changed? b4 on oo 23 omon o 67 713 72 76 -~
5/ Does the picture (chair) show energy being changed? , 9 93 94| 90 95 93 95193 95 96 92 95 94..94 | 92 --
58 Does the picture (sun heqtinij plant) show energy heing t:ﬁungéd-? 90 90 '90 | 89 91 -90 90 9 91 92 g9 g7 93,‘,&90 83‘ -~
@ ! ’ LA
iy H
GOAL 3 - OBJECTIVE 6 . - Ty .
18 | Air is pumped out of a can and 1t,col!’apsé‘¥s. . o ‘ s E .

Which best explains why? , ‘ 63 66 60| 44 63 68 -67 |'72 64 66..64 "67 67 66 ) 66 -~

19| A qt. of water at 'room temp, is ;;ouren into five containers, ot " o - ) . . :

When heated to 150°F, theshighest water level s in: . el oss | 62 “ag. 40 58 55 60 | 59 58 59 53 58 60 58 51 60

21 | Which Is the most likely cause for paint to last longer on, one ‘ M : s T A
| side of a house than another? . i “W 85 4. 85 <85 | 72 88 86 89 | 88 87 88 8 89 87 8 83 .88
o . S | . w : : -

Sctentists would have trouble testing which of the fol 4 ,:'"-1 - T A 771 58 81 80 81 | 81 81 ._B‘lv‘,‘78 84 84”81. 73 81
S T : | e
Wit ‘ . ™ i . ’ ) SR .

i Y LQ) i bl N . W
" w i ) M, o
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i hescelption of [hen 11 Sex Comonmn 1Ly Ruyion NALR | GALD
ALY o o ] e 19/4-
K
R I S e I T e A AT Han
R Which prcture Shows the chrcu il that will Hyght the bulh when Lhe )
swileh §s clpsed? . : 1% L T 1 T - R/ O B R L O O I L I L O Y ol
R L A qglass of water is welghed tThen Frozen, Which deseribes ey , )
new we lght ¢ It S S O T T C I T N 1 O T4 YT N B RU}
W [ Ameadow with o yearly growth of 100 weeds produces . s .
SN 000,000 seeds, How many weeds wil) the meadow probably e . ‘
huvv nuxt yoar? : 24 U200 ks a2y 291 260 20 21 28 29 ) 28
4 1 A powder Lhat ds wade up of both white and black specks is: 70 69 1 sy o Lrwgim 0o onon J0 -
\ H4 Why isn't more use of elcctvl( power a sobution to coal, gas, and ‘ 3
ofl shortayes? : g [52 45 |06 48 50 A4 | 50 S4 A9 46 53 &7 b T A8 -
6h Which object would you use to examine very snali 1lving . ',
thmgs in a drop ()I‘ water? 9h 9% 94 B8 96 9% 98 | 96 96 97 97 97 97 4 Uh -
4()AL'J - OBJECTIVE 7 g )
48 whdt s a xcledniflc thvnvy? 61 59 63 [ 44 64 %;% 64 | 60 64 66 QP"BI 62 64 46 64
x 4 B
49 When scientists measure a quantlty sc\cral times, they expect: 58 5 62|42 59 61 63 | 60 63 . 62 %1 63 65 61~ 69 -} 6Y
o CE e . .
#50 1+ 1o determine Pﬁe aferaqe fﬁﬂght“of 13-year-olds, it would be s
5 A | most important to*hve a arge number of : ' 74 74 73 |52 18 76 79| 74 79,» /,:79 79 77 718 68 72
“751 Which nf the following ‘is essential in an exper iment? 52 50 50 |34 56 53 57 |'54 59 hf 49 53"52 55 48 --
63 Joan had three hedn plants one inch high, and put one l dark a2 9 80 81 82 88 .-
closet, one in a window, and one under a light bulb. ? 79 75 82 163 &2 .80 HJ 83 43 4 7 A
“W; ‘~___~ff«uﬂ,_@“_nuw e e et e £ e e eorer e e e — }ky
!u'u = 1 o
m v ) br ’ * N A {
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Is {1 o 'Nuullnu uf the hlood ta protect ngnln;t dineaset

A runt!lun af Lhyg hlood Ly (dVVV wai b maber tals trom cu!lsf
ts it a fiinebion of «L?ﬁ hilond to- dluﬂ!t fond? ‘
v 3t a function of the hlnml Lot varey oxygen o hody parts?
What iy considered the s lmp lest I»inlnuhj\\l{v it af structare!
N’Ml. 15 the 'H‘du’"h\'l function tn a pragnant. human fumqh*f
Which animal s a vertebrate?

When o plant stem cell divides vach new codl bas:
Cancer 4s bost deser thed ..\-‘:

Natiral selection 15 assoc babed with whose theory ot evolut iont

GOAL L - oBJECTIVE 20

In hut. climates white buitdings more effectlively:

lho particles that wake up atums are: .
IRARS . . &
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Hyguid, .m(l naseous states uf watt‘r ditfm in:
r
g

\
\
’ “

A

il

n

04
]
1l
6/

ht

67
ai

58

Yk

// iy

, i yl
Tub U,
|11 I I
i 449
([ Y]

.

()] ha
WG A
(1] f&n
0 0k

, 87 /9
63 5

A6

]
64}
11l
Ha

4/

o

Siag uf

Coimman ity

1%
M

HE]

“pa
80

56

]

m’

1l
6
17
n
b
I)!)
A4

6l

6l
6

64

14
i
i
N
m
4{

hit

63
e

H8

94

66

/7

68
81

53

e
|
1!
o
1R
LR]
12
HG
wWH

ht

(§15)
84

Gla

i
4
L]
h
Y
al
ol

Yt

74

6?

Heyliné

1.
L
i A
1M
o fin
4 ‘N.I
29/
o
6/ /v()
60 Wi
HU IS
h'
b1 6!
81 ae
5% 61

. h

i
u/
i

i

T

a9
(Y]

hh

/"

Ht

i1

"mmn!nuu af muwnln l\mwm mu (uum t ly
: i

‘

%
8
i

i

All*

]

Ha

b

ni

64
He

hY

AR vofers Lo the scores of al) students axcept for those who reside in Big Cities,

NAER

1A
hY
0
9,
i
Al
n

hi

Hl

]
7/

64.

CAER
1974.

Ly/h

1

/f

04

a9

07 .

|

A



G

[

\ X

O

ERIC -

Aruitoxt provided by Eic:

{
i
L
iy ? '
! coee e .
e S *
. L (T IR .

mnugf ) _

test |l Pt i m&mg’ uf
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Phe pai U tes most dhvee by davalved Wy chemtoad bamly ara:

A ati-tniled balbood taken From earth b Che imnd has {he same

Hie by a bt rink fnllz' uft a SO0 FLL L LIrr, the greates ' its,

Whal device chagay the valtage of n elw Lyte power suapplyl .

Whatl carnies aomid B0yl eara Trom a veceiver 1% fi. away?

Elac by be cwrrent dooa copper wive invo bves uf."ﬂnlv Ehe mavement of:
.

The preture on o televiston soreen vosults from;

Which of the Foblowtng can b detec e with ana)ded himan eyes

GOAL LT oo 1 .

1t the Sun's surface chianged, 1t coubd first be abserved on Farth ing,
What 1y the WA sy of ale ;_mll'u!hm Pnomast Anerioan o ities?

A thinge Tike Hwestone to marble or sott to hagd coal s cased by:

Which desoribes how the lduﬁh‘w surfave changed over a billion yearsh,
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. B . : 'T;I.\’(TLE 7 )
Test Item Perforﬂ)i"mcb of Eleventh-Graders
S L . . [ : N L '
s { 7 T I
' N / Percentage of Students Answering Correctly ‘
. 4 / L1
Item ™ . . i / ‘ ' Sizo of .
P s . Description of Item . / Sex Comun ity Reglon* NAEP CAEP
‘ . Al ‘ \ 1974-
v MOF (12 3 4l 23 4. 56 A 1975
“GOAL 2 - OBJECTIVE 4 ' , , B ' .
7 What should be added fo a meal of milk, bread and butter, .meat. cake?h 96 9 97 191 97 -97 97 (97 98 97 o9g 96 ‘iS 97 - 97 97
(. ' '
10 Which is used in treatment of diabetes? 83 82 85|70 85 B84 B8 | 90 81 87 83 88 85 06 80 89
: : . * . : .
13. Which apparatus is most useful in changing salt water to‘pure water? 20 28 ,12 17 18 22 20 |22 22 20 17 20 21 20 /\Fl 26
14 Of two light waves in a vacuum the one with higher frequency . ‘ : . ] . '
will have: ° R ) 29 31 2 |22 31 28 30|30 32 30'28 28 27 29 . 30 27{
19 Looking west you see a full moon near the horizon. /Nhat time is it? 37 43 31 | 26 37 39 39 {40 45 38 34 34 36 38 35 --
24 Geologists believe that mineral samples with large crystals probab]y 30 | 31 29 | 27 30 }2 29 28 31 33 27.32:24 30 25 -
25 The-time it takes for a pendulum to make one’ complete swing ’ s . A ’ - ‘ ;
depends on: 44 52. 797 133 45 48.45 [44 53 45 44 45 44 a6 51 54
. N v ' .
26 Adding table salt to water results in the water's: 39 49 31 | 28 40 41 142 | 42 46 -42 36 372 42 41 35 46
29 Two liters of water (40°C.) are mixed with one;,liter (100°c.), h - .
temp. just after mixing will be about: - i )] 61 56 | 51 60 58 59 | 55 57 64.-54 61 62 59 57 65
30 Will coatifg a nail with oi] help keep it/_from rusting? 67 B0 54 | 64 64 68 68 | 69 67 70]'6;0 65 70 67 64 -~
3 Wi painting a nail help-keep it from r‘fsting?- v 5 | 68 47 /46 60 58 60 |65 61 60°°52 61 60 59 | 62 --
32, | Wil) wrapping a nail in a wet towel help keep it from rust.g,gg\ 95 .1 96 95 | 92 96 .94 9'7 95 95 97 95 97 95 96 97 -
33 | Wil dipping a nail in vinegar help keep it from rusting? 53 60 46| 50 49" 55 54 §0 47 57 51 57,54 53 47 -
. \‘1 ‘ 0", - B
ERIC g ‘ 98 .
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TAULE 7 B ' .

Test Ttem l’m'fuvmanw nf Fluvunlh Gradors

pobnio ORI S

TR R L I s

.

l'om untngo of )Judunh I\nwarlnq (‘nmortlv

. _— , . ‘ . et e e e USRS SIS S0 PO
T - - . _Slee of ‘ .
) Description of Item . _ ~ Sex Comnun 1y . Reglont ) i NI\EI’ .CM?.P
. . . ' L , oo - Y : .| 1974-
J . ﬂ\\ oo F o2 3 ey o2y s g ank| Lo T[1978
X . Ki : rl"‘—‘ :' T
i e . . ' K . L s
Wi putting a nail in a dry place help keep It from rusting? 69 69 69|61 69 70 72|70 70 71" 69 N 73 70 ) --
o . , . . S .
Nhere does the oxygen that fish take from ocean water come from? 79 1) 70167 82 80 82179 8 83 7 M3 nz nl 7. -ln
One klilogram of salt is dissolved in 20 kilograms of water. . . Lot .
|- Watgr now weighs: 49 | 60 39| 51 51 47 49| 49 51 48 50 47 44 49 15 --
The statement that relative humidity is 50% means that: Al a5 37| 33 40,42 a2 42.46 41 390 43- 36 42 a4 --
X lron combines with oxygerf to Form rust; one should find that rust‘ 200123 . 18119 20 19 2218 21 Y9 20 23725 20 22 --
“Nearly all gasoiine now comes From: 91 | 94’ 88|80 93 90 94| 94 94 91 9% 94 8 92 | 92 [ 93
If an uncharg d metal plate gains electrons, the plate will: 44. 49 40 | 4 47 45’ 45-1 45 51 45 44 42 42 46 37 . --
In guinea pips, black fur is dominant over white and dependent . . ‘
on one pairjof genes. A crossing of white.and black would result in: 36 33 39125 37 37 39|35 37 36 41 -38 41 38 = 39
.‘ For most q"emical changes which most nearly described what occurs? ;{ ‘ 41 48 JQ 39 43 3} 44} 42 41 41 38 44 45 41 52° 19
The é’&a fon (2 N0+ 07) = (2 NOp) is in dynamic equilibrium at a 1 : -
' '-certain emperature This means that: . 30 31 29§31 29727 3|33 39 27 2 3 28 ,30 28 --
An objet t starts at rest and moves with constant acceleration. If . @
1t mov s at& 10 meters per second after 5 seconds its acceleration: 1t 27 31 23419 28 26 29.{ 31 29 30 22 25 31 28 23 24
A boat that can'go 5 mph on sti)1.water moves with a 5 mph current. ‘ Y L
How long will a 10 mile trip take? . 45. 1 58 33| 33 47 45 48| 43 43 51 45 46 48 47 fo 52 54
. -
A cgpper wire with an- alternating current is placed near the ) "
north pole of'a magnet and vibrates It would not vibrate if: - 18 20 13119 20 19 16| 18 20 20°15 15V 20 18" 24 22.
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" . : ) . . Test ltam Parformance of Eleventh- (haclms ' '
§ oy ! iy bt w 'ZJI.",'. : ‘ e T oo Ll e By ‘," - : by e e T A Pt 4 ! oy A ! !
¥ . ' ' \ b,
. G - . b l'm rantaue of Stullants l\ugwm tpg (mva(llv . I
Teow [0 . T L T P ' Size of ) ' o N
-y ' . , ;,Des_u intion 'uf ltfalu . Iai Sex . Commn Lty o Raulmu | wae (1311'4'
S e ) L A T I T T D RO - T S
65 | Tho nlhpose af a fuse dn an afectr ic Nvuclt m ta M- | 60 26 | A3 a5 a6 AL a2 @5 a2 a0 a6 an ma, | 4o | a4
69 How doos thw theory. of nabur‘al solactlon uxplam the long : : \ A ! :
nurks of ° glraffes? : ; - ' 47 | A7 Ay |36 45 47 84 43 52' 852 4 A0 51 A9 | &6 5
.- . v o " ) B . * ) 1. . o ) X )
71| One exgmple”of oxidatian fs the: U AT A9 A5 a0 A5 4y B0 | 87 460 40 A0 52wk A [ 86 | s
172 | wnich. happons whey) ‘a coiibust fon, ¥each lon takes placa? 50 | 60 al| 37 50 49 6| 60 51 w3 as s4 s w2 | ose |
N . . o 1 ) . : 4 . . ' .
v I . v Q - : Lo e T ’ |
.; ‘G()I\L 3 - OBJtCHVE b R A ' ~
o - .'"‘.h % ' . f—e M ’ “ ! . " ¢ ! Tj
A\ 27 . ln five exper lments two obJects were weighed four tlmes., Which . ‘ . S, K A
\\ 1. \ shoys best that olldect 1 weighs more than object 2? R 7 8 7564 79 80 0| 79,77 79 78 83h 19 79 808 | .80
."J 28 Yhirty studengs measure the “leng&lv(f a playgroqnd Hhich wiill 71.°1 76 67| 52 73 .13 7'6' .66 77 717 d2 7‘6 72 74 7 - .
1."- o probably_be closest to the actual length? ~ ki ; o ' - . .
Bpu] ou e ’ o R !
o 140- An 1ron contuiner is evauuated and weighed filled with, , - } K
N e Jhydrogen gas and weighnd a!]ain. The container's weight ° . . . : - v
) "\ " wl,ll now be. ; , k . } ' 30 (.37 23] 24 32 30-30| 32 33 3 -2 29 -4 31 KL — v
ol 45 [ Two identical spring balances are ‘ari’anged as shown' (springs = L . . . ] N
.~ SR th Netght on A side). ‘Which r‘eading will be highest? 77 | 85 71:{°64 77 81 ‘B1) 79 78 81 77 82 82 .80 75. 76
'1.46 N\ rom the diagram. choose the best description ‘of temperature L : _— ,' o . ) L '
[ Ay '-l[. oﬂpressure ratio.VA ) , ; T j 87 84. 89| 75 88, 87 90} 89 88 B9 B7 89 88 B89 g B85 --
a7 Hhich scatemgﬁt 1s* supported by the data shown 1n the tavler " L 6o [ 72 e 52 71 69 .74 70, 72 71 72 71 712 11| 61 |. -
‘50 Hhich graph best Shows the ’ temperature of the black soil and V@terv * a1 a5 .3 28° 40 43 40| 46 37 48 3§ 44 42 43 32 --
J“ " . : \ ] . g N
. m . :y L K j . . . " ‘I t)t 1 ‘
‘ u\ "" 4 "’.ﬂ‘ Vv N i ) .
M : . " ! - & ' - & ’ N
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TABLE 7 5 ‘
. , Tust Item Pevtormance of Elaventh-liradars ' L . ‘ :
' Parcentaye «;f Su,muntvs.An-‘wamuq Corvect )y
Lhem N . ' e Siea or : .
Dascription of ltem \ Sux \ Raglons : CAEP
y ' Ao toewaebty G NAEP | Yo
MoF L2 % 4]t 2 3 4 8 n Ane 1974
5.6 Dows this plctuve (burning Hght bulb) show energy being chanudd?\ a6 By 85 | 80 w6 0/ a8 ) 91 us By 86 06 w0 H) i
57 Noes this plcture (chair) show anargy baing changed? " 9.1 9 94 | 91 95 9% 967 96 96 9% 931 91 92 o4 4/
W) Duws this plcture {(sun haating plant) show energy being changed? 96 9 96 [ 9L 98 9% 97§ 92 90 96 9% Y6 9% 96 D}
4 According to tha diagram, whal kind of trait Is brown fur ' .
I guinea plygs? . 60 4 67 20 | 52 JL 62 1) m o126 62 M 1) N 12 .
GOAL®S - OBJECTIVE 6 ‘ ' ’ ‘
35 A meadow with a yearly growth of 100 weeds produces 1,000,000 seads. " ) - .
\| How many weeds will the meadow probably have next ydar? 49 55 43 1 34 52 47 54| 48 54 51 47 53 55 5] 54 .-
. X . oo .
48 Corn s planted in a flask aml weighed eyery day for 1 weeks, ‘ .
showing a dally weight losse” Which s the best explanation? 15 17 14014 18 14 1518 17 16 14 15 12 16 g 18
53 Whbits eat gra £ and are preyed on by hawks. If disease
v killed a largo‘number of rabbits what would most likaely occur? : - n 6 68183 72 71 19|71 75 1473 18 80 74 o | 74
59 |- On a level friction-free surface Ball A strikes Ball B while
. travel¥ing at 10 meters per second. What happens to Ball A? 35 43 2712 38 3B 3|33 4 36 33 38 34 36 3l --
GOAL 3 - OBJECTIVE 7
41 A plece of hot iron is put Into insulated cold water. What is .
not peeded to determine how much heat the water has gained? 50 5¢ 45| 37 51 51 52 ) 62 53 53 46 57. 43 5t | -850 | -
44 Wheénever sclentists measure a quantity many times, they expect that: 74 |- 72 76 |,63-74 75 79| 78 80 77 12 15 14 16 12 #1716
51 | Which one of the following is essential in an experiment? . Mof 72 10fs1 72 2 1569 72 75 14 76 66 73 | 65 |. -
Qo \ _— : ' . o
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o . Statewlde Science Assessment Advisory Copmittes

Agnes Esposito Davyglas . Murvay

Chemistry ledagher Stencg leadher .
Andrew Warde High Sotetid v Chaptin Elementary Sohool
Melville Avenue Chaplin Street
Faireield, Cuundg(lgul ond o ‘ A Chap lin, Connect out ungrn
Paul |, hthnqvavvu_ . ‘ dane Thrinzan e
SC lence Department. Chadrman SUlence Teachar
Bulkelay High Schoo) : ) Wlaamr ie ld Middle Schoo |
300 Wethersfield Avenue , MO Park Agenus :
Hartrord, CnnuuutiuuL  Ool g . Hloamr teld, Comnecticut 0600
Mary Lynn Rega Loomis ‘ Josaplr 11, Wa lezak
Science Teacher . . Physics leacher . ,
Weston Middle School . ( . _ Wilcox Regional Voo . Tech, High School
Schdol Road T ' Oreqgon Read
Weston, Connecticul 06883 Mer iden, (onnu(liqul 06450
David P. Lopath ' Mee Radph e Yalo, e,
Biology Teacher Professor of Science Hdacat ion
The Morgan Schoo! \ . Lastern Connecticut State Coltoge
Route 81 s 43 Windham Streot
Clinton, Connecticut 06413 L \ WHITantic, Connecticut 062726
. & )

CSDE Liaisons

A\

Dr. George D. Kinkade , D, Stgmund Abetes

-Education Consultant (Evaluation) ‘ - Education Comsultant (Science)
Bureau of Research, Pldnnlnq and ' Bureau of Curriculum and Staff

Evaludtion Y , DeveTopment
State -Department of Education State Department of Education
Box 2219 Box 2219 -
Hartford, Connecticut 06115 Hartford, Connecticut 06115

. 4
" SDE Resource Personnel '

Mr. Douglas A. Rindone Dr. Thomas F. Breen
Education Consultant (Evaluation) . ‘Education Consultant (Evaluation)
Bureau of Research, Planning and ‘ Bureau of Research, P1ann1nq and (xv

Evaluation . . Evaluation .
Statgzgepartment of Educat1on State Department of Educat1on
Box 9

Hartford, Connecticut 06115

,:Connect1cut 06115
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# \ ANNUAL REPORT SERITES | ‘
HUREAU OF HESEARCH, PLANKING ANU EVALUATION .
CONNECTICUT DERARTMENT OF EDUCATION
. FISCAL YEAR 19dd-1941
, Fy o jou Lesd
Reportheries: litle Series Nuwdber  Year of Bata  Month Avatlable
Nata Acquisition 1) [T TS TR | lQHU~lQMf - Augdaf LyHt)
Divectory | . RPE 1 - LOH0 - 1) 0 tabar 1980
CAEP - -Sciance Report (:fﬁ ARPE 81 3R f/79-19080 0 gNovembar 1940
CAEP --Mathematics Report BRPL -t 0 L9919 November 14940
College Hound Seniors Report e -a1-4 197‘):.‘.'3“({ Nthdvvit)xﬁ\v‘ [QIT
Migrant- Pragrams ’ . . ¥ .
Fvaluat fan Report HRpE-glah 7491940 Pecaniber 19180
Compensatory tducation Programe '
Evaluation Report : et -ln 19749~ 1940 January 19t
Minority Pupils and Statr In o
Lomnect icut Schools Report BRet -81-/ 19401941 Janwary todl
RESC Evaluation Report - HRPE 818 1ano-1ast February 1981
Condtlian nf’[duu&tinnMan. 1 Up Lo . ,
Departmant. Annual Report arRet =419 ‘ 197914980 February Ludl
Condition of Education-Vol. {1 » Up Lo
Town/District Profiles Report ¢ BRPE-81-10 1979-1980 March 1981
. Condition of Education-Vol. 111 - o
lrends and Perspectives BRPE-81-11 19/79-1980 February lQﬂfﬁ
Programs for Negbectod and ) o
Delinquent Children Report BRPE-81-12 - 19749~ 1980 March 1981
‘EERA Blennial Report . BRPE-81- LA 1979-1980 April 1981
EERA Summary and Interpretation
Report:  October 1980 Results BRPE-81-138 1980-1981 April 1981
School Staff Report . BRPE-81-14 1980-1981 . May 1981
Early School Leavers Report BRPE-81-15 ~ 1980-1981 May 1981
Non-Public School Report (BRPE-82-15) 1981-1982 N.A.
. Teacher Supply and Demand
‘Report o BRPE-81-16 . 1980-1981 June 1981
Enrollment Projections : o \
Update Report (QRPE-82-16) 1981-1982 N.AL
Teacher Evaluation Report BRQE581-17 1980-1981- . June 198;&
_GTB Report . BRPE=81-18 1980-1981 July 1981
Graduate Follow-up Report BRPE-81-19 1980-1981 July 1981 |
Enumeration Report | BRPE-81-20A 1980-1981 August 198
Qut-of-School Youth Report BRPE-81-208 - 1980-1981 ‘August 1981}

*Projected Month Available is synonymous with the month that the report is tox
submitted to the State Board for review and approval.
()Indicates that this reporg is produced in alternate years.
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